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Hortonspheroids store volatile hydrocarbons 
under pressure to reduce evaporation loss and 
protect quality. No vapor ean escape from a Hortonspheroid 


as long as internal pressure does not exceed the 
pressure relief valve setting. 
Hortonspheroids are built in standard capacities 
from 2.000 to 120,000 bbls. for working pressures 
2'. to 100 tbs. per sq. in. Please write the nearest 
o Bridge & tron Company office for further 
information or quotations. 
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traps help uncover 


hidden 
Steam treasure 














The facts are these: 


A large southern chemical company 
about a year ago was up to capacity on 
their boilers. New process units 

were being added, requiring more steam— 


a new boiler seemed inevitable 


About that time they began replacing their old-type » 

traps and bleed-off valves with Yarway Impulse Steam Traps and 

Strainers. Today, even with the new process units added, ° 
their daily steam consumption is nearly 100,000 lbs less than a year ago— 
the superintendent gives Yarway Impulse Traps credit for the saving 


Yarway Impulse Traps are designed to insure sending the most 
premium B.T.U.'s at top temperature into your product or process 


to get equipment hotter sooner and keep it hot! 


Yarway’s have 11 other advantages, too—such as smal! size 
low maintenance, low cost, and availability from 

over 200 Industrial Distributors 

Write for Bulletin T-1740. Or for steam trap 

advice, call on your nearby Yarway 


service engineel 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Philadelphia 18, Pa. 


the steam trap designed 
“Please Pass The Condensate” is o new 7 . ° . ° 
seam wopping for more pro WIth more production in mind 








Tk GULF PUBLISHING COMPANY 
tox 2608, Houstor 1), Texas 


PETROLEUM REFINER ar The REFINERY CATALOG 


Ot 


lom W. Netson 


CLAIK BRYAN 
H I 
Mgr. Adve 
reulation Department 
R. M. pe Somune, Manager 
Box 2608. Houstor lexas 


Petroleum Refiner Is Indexed by Industrial 
Arts Index, Chemical Abstracts and by Engi 
neering Index, Inc. Microfilm copies avail 
able through University Microfilms Ann 


Arbor, Mich 


> he ere ee Peete ti ia, 4 
bp heir 


Volume 32, No. 4 April, 1953 


Pacific Northwest Shaping Up as Important Refining Area 87 
Gilbert Wilson 


"52's New Reserves Fall Short of 1951 Peak 90 


NATURAL GASOLINE-LIGHT HYDROCARBONS 
Natural Gasoline Output to Top 1952 High 


Petrochemical Industry Looks to LP-Gas 
B. R. Carney and Ronald E. Meyer 


Officials and Employes Praise Gasoline Plant 
Short Course 


Test Cooling Water for Corrosion by These Methods 
M. C. Forbes 


Seven Factors to Preventive Maintenance of Centrifugal Pumps 
F. B. Applegate 
Underground Storage of Hydrocarbons Today 
G. H. Billue 
New Gasoline Plant Features Unusual Stripping 
Steam Generation 
W. O. Blenkarn, R. E. Pierson and J. F. Pollock 
Correct LTFD Analysis for Vapor Holdup 
S. T. Preston, Jr. 
Take This Short-Cut in Computing Absorber Material Balance 
R. B. Thompson and E. D. Frigar 
Conserving Natural Gas with Packaged Gasoline Plants 


Guinn T. Williamson 


OTHER FEATURES 


Correlating Ethane Pyrolysis Data 
R. A. Carpenter and F. C. Fowler 

Phthalic Acids—Petrochemicals of the Future 
Peter W. Sherwood 

Automatic Computors Save Money and Technical Manpower 
W. M. Harp 

Steel for Fuel to Be Sufficient 

A Design Handbook— 

Thermal Stresses in Piping Systems, Part I 

William E. Wilbur 

Turnaround Plans Save Man-Hours at Pan American 
Al Reese 

Eliminate Compressor Operating Problems 
Louis J. Murphy 

Here Is a Successful Skimming Basin Design 
John Albright 

How to Do It 

Learning How to Use Dimensional Analysis, Part I 
L. H. Silberberg and J. J. McKetta, Jr. 

Taking Stock 
Cecil W. Smith 

How to Instrument a Fluid Catalytic Cracking Unit 
Donald J. Bergman 


As Management Sees It 


Know-How and Enthusiasm Aid Pan American Fire Fighters 
Al Reese 

Happy Workers Seek Safety 
W. J. Rodgers 


DEPARTMENTS 


Quick Look 2-3. What's New in Manufacturers’ 

Letters 81 Literature Insert 216-217 
Look Box 83 aun fosee in yn ta 

Who's Building eo 2 Pa ae 
Construction Boxscore 99 a yeas Books 

How to Do It 177 Calendar of Meetings 

Meet Our Authors 1899 Science and Technology 

What's Happening in the Industry 198 i dee by Dre. &. 55. Lesite 

Here’s More Information on What te ty Are Doing 


Advertised Products 216 Index to Advertisers 





A Quick Look at 





PETROLEUM REFINER This Month 


Pacific Northwest Shaping Up as Important Re- 
fining Center .. . Stimulated by pipe line transporta 
tion of Canadian oil, a new and important concen 
tration of petrole um process 


British Columbia. Canada 
ind Qlrevor 


ing plants is shaping up for 
ot W ashinetor 


industrial 


ind the states 
Population gains and huge 
rrowth brought about a problem that will be met by 
these expanding facilities. Page 87. 

"52's New Reserves Fall Short of 1951 Peak... 
Moderate net gains were recorded during last vear but 
new U.S. otf and gas reserves in 1952 fell far short 
of the high mark of L951. The 
smallest volume proved up since 1947, Canada 


Al and AGA 


».4-billion-barrel total 
was the 
ilso recorded a net increase These are 
figure Page 90. 

Natural Gasoline Output to Top 1952 High... 
lo what level will natural 
m 19557 Ouse 


vasoline production climl 
tatistical editors have taken a long look 
it the past. the present. and the future to predict ar 
nerease of 4.9 percent in an industry that has come 

wet gas was realized as ar isset 


vaste. This article breaks down production 


ws far back as 1918 Page 121. 


Petrochemical Industry Looks to LPG... Wil! 
there be enough LPG to satisfy the swelling needs of 
the chemical field? Also, how much of the present and 
furtuire required for fuel purposes 


upplic I be 


This article gives you the answers. and also some valu 


chemical reactions and 


Page 123. 


aloe information on the basic 


the ndividual light hwdrocarbons 


Officials and Employes Praise Gasoline Plant 
Short Course ... How the Snyder school a: quainted 
workers 


to the entire 


with the ignificanee of their jobs in relation 
explained in this training story 


Snvder 


rytant is 


Approximately 60> employe at the plant 


enrolled for this intensive short) course in funda 


mental gasoline plant operation and 10 completed it 


Page 128. 


Test Cooling Water for Corrosion by These 
Methods. . . Here is 


tion of cooling water as 


the best approach to classifica 
slightly 


Classification by these 


considerably or seri 


oust corrosive simple and 


HEN PeTesive methods is based on weight-loss data 


obtained trom such pecimens as nipples and washer 


Page 130. 


Seven Factors to Preventive Maintenance of Cen- 
trifugal Pumps . « « Engineerin: 


analysis of cet 


trifugal pumps shows there are seven major factors in 


preventive maintenance, Starting with the first three 


factors design, materials and workmanship—this 


author rounds up the list with the plant engineer, the 


seventh factor. who is the low man on the totem pole 
because he is recipient of the mistakes of all the others 


Page 1314. 


Underground Storage of Hydrocarbons Today... 
A. the 


underground storage 


LPG industry's most important development. 
has been pushed beyond the 7 
million barrel figure (either completed or planned) 
hy 37 companies in 99 projects. Starting with the first 
well in West Texas in 1950, this development has ex 
tended to ten states in the Midwest, South and North 
This article tells the how. when and where of this 


deve lopment Page 136. 


New Gasoline Plant Features Unusual Stripping 
Steam Generation ... As one of the newest West 
Texas gasoline plants, Stanolind’s Three Bar installa 
tion. reduces steam re quirements to a minimum through 
the use of two direct gas-fired heaters, one on the rich 
oil and the other on the heat medium circuit. An 
unusual feature in the plant is the use of hot oil to 
venerate stripping steam for the still. The plant. de 
signed to recover liquefiable hydrocarbons and conserve 
natural gas. is part of a pressure maintenance project 
to inerease the ultimate recovery of oil from the Three 


Bar field. Page 139, 


Correct LTFD Analysis for Vapor Holdup .. . !/\ 
latest research in systematic errors of low temperature 
fractional analysis has vielded corrections for vapor 
holdup. Presented in graphical form. these corrections 
enable the operator to secure greater accuracy with 
~mall samples and consequently less distillation time 
Background to this research is the NGAA cooperative 
testing program which has pointed up the need for 
more accurate analysis. Page 142. 

Take This Short-Cut in Computing Asborber Ma- 
terial Balance . . 


time mn making material balances on absorbers where 


° This method saves computation 


the feed stream includes reevele gas and light com 
ponents mn the lean oil. The method is illustrated by 
modernizing an old 


application to the problem of 


ibsorption plant. Page 145. 


Conserving Natural Gas with Packaged Gasoline 
Plants .. . You don't have to be a small investor to 


uc hieve maximum value from a packaged plant Big 





A Quick Look... 





operators are finding them worthwhile in short-lived 


helds or locations remote to a gas-gathering system 
In this article you will find three types of packaged 
unstabilized gasoline and th 


other two for stabilized gasoline and LPG. Page 149. 


units one to recover 


Correlating Ethane Pyrolysis Data... \ew experi 
mental data show that the production of ethylene from 
ethane is not a reaction of the first order, as previously 
assumed, In designing commercial equipment. it is 
necessary to operate at a high conversion per pass for 
High conversions result in the tem 


range of 1400-1900 F. but the time contact 


erconom reasons 
perature 
necessary for equilibrium is so high that extraneous 
reactions use up part of the ethane and ethylene. Us 
these data and correlations to find your mest desirable 
Page 153. 


operating conditions 


The Phthalic Acids——Petrochemicals of the Future 
. « « Here is the story on commercial operation of th 
plants producing this important raw material for the 
fiber, film and resin industry. In addition to plants 
using the fixed bed reactor the operation of a fluidized 


hed oxidation is described. Page 155. 


Automatic Computers Save Money and Technical 
Manpower - « « Just how does a refiner et in the 
business of using these amazing machines to supple 
ment and aid his technical forees? Here are the answers 
it computers are. how to apply them, and the 
problems most suited to solution by them 

been printed on the research fundamentals 
hair’ approach to computers. Yet we have 
requests for the answers to the basic prob 
vhere and how can they be used. what does it 

ike to get in the business. PeTrotetm Rerier editors 
isked a pioneer user to provide the answers. exclusively 
for our readers. For ample testimony that he has done 


i ood job turn to Page 159. 


Thermal Stresses in Piping Systems .. . [li 


second part ol i series ot practical short cil methods 
ipa design is presented is a continuation of the 
luable reference work begun in the February issue 
The author draws on his many years of experience 
with a major construction firm to share his many desien 
secrets aimed at making your work more accurate and 
effective. Don't miss this installment whieh beeins o1 


Page 163. 


Turnaround Plans Save Man-Hours at Pan Amer- 
ican... No one man has a monopoly on brains. and 
nowhere is this better illustrated than by the touchy 
turnaround problem with its thousands of details. Pan 
American Refining Corporation of Texas City) sim 
plifies the problem as much as humanly possible by 


pooling the resources of about 20 minds for turnaround 


talks that lead to maximum efficiency in scheduling. 
coordination and communications. Here is teamwork 


as precise as a Swiss watch Page 169. 


Eliminate Compressor Operating Problems. . . 
Here is practical experienced advice on how to handle 
the most common problems confronting the compressor 
cpre rator low air pressure improperly PAI d prepoerage 


iir leaks, starting and loading. Refinery, petrochemical 
ind natural i men owe it to themselves and thei 
companies to give this paper a careful going-over 


Page 173. 


Learning How to Use Dimensional Analysis . 
Here is an old tool which can be used to save many 
many hours in research, development and process work 
The writers show that dimensional analysis is easy to 
understand and to use. Before you can go analyzing 
dimensions you must first be thoroughly familiar with 
dimensions. This first part of a series covers the various 
-vstems of dimensions. with advantages and = disad 
vantages of each system. Sit back and find out how 
simple this subject can really be. Page 179, 

How to Instrument a Fluid Catalytic Cracking 
Unit . . . The complexities of 


viven a thorough-going simp lifie ition in this artiels 


instrumentation are 


by the chief designer for a large construction firm 
Included are highly valuable tips for solving long-time 
troublemakers such as slide valves, regeneration con 
trol, and catalyst density and head. Here is” profit 
ible reading ind iostrument men 


Page 185 


lor cat unit operator 


Know-How and Enthusiasm Aid Pan American 
Fire Fighters .. . Enthusiasm and efficieney were 
built into Pan American Refining Corporation's fire 
fighting organization through management recognition 
of three broad principles: 1) Everybody likes to fight 
knows best 
where to apply the water: and 3) Fire, like lightning 
Actually 


a cle eription of how astute 


i tire 2) The man whose job is afire 


~ometime -trikes twice in the same place 
its as simple as that. For 
management took a refreshing new approach to an 


old and important problem. see Page 226. 
| | 


Happy Workers Seek Safety . . . You cant make 
i worker safe unless he wants to be ife. Rules penal 


ties reprimands even injuries wont do the job without 


his cooperation. The three | of sound safety practies 
hngineerin Education and Enforcement are not 
enough, as witness the rising accident frequeney rate 
Motivation, savs W J. Rodgers 
of Magnolia Petroleum Company. Make a man happy 


ind you ll make him safe. For a readable solution to 


So what's the answer? 


everybody's problem. see this homely-as-cornbread little 


irticle on Page 234. 





The world’s most valuable piece of AZAL ESTATE / 


It was from this one soil sample out of tens of cin, neomycin, as well as other leaders in the chemical 


thousands from all over the world that a team of industries, have come to use many different types of 


scientists in 1950 first isolated the mold growth that ALOYCO Corrosion-resistant valves. Our long and ex- 


produces terramycin. Today, impressive quantities of tremely diversified experience in the field together with 


terramycin produced from this original mold are bring- our pre-testing of alloys under actual line conditions 


ing under control some cighty diseases, including certain enable us to supply valves of the proper alloy and 


serious virus infections best design for every corrosive service 
A vast network of pipes and valves regulate the pro If corrosives play a part in your business, it will pay 


portion and control the flow of the liquid media in which you to bring your problems of corrosion, contamination, 


the antibiotic mold is grown. To safeguard the purity of discoloration, or temperature extremes to the Aloyco 


this vital liquid from harmful contamination ALoyco Corrosion Engineering Service. Here the world’s largest 


Stainless Steel Valves are used in the plant producing specialists in corrosion-resistant valves will help you 


terramycin determine which valves best meet your requirements 


Most of the manufacturers of the new wonder drugs ALOYCO valves go hand-in-hand with chemical 


such as terramycin, penicillin chloromycetin, streptomy- progress 36 


1 ALLOY STEEL PRODUCTS CO., INC. 
1303 West Elizobeth Avenue, Linden, N. J 
r Lasting Plants: Linden, N. J.; Bloomfield, N. J.; Elizabeth, N. J 
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Strip your gas of GASOLINE 





—with “Oilwell” Compressor Units 


HESE Compressor Units are custom-made to meet THE “OILWELL” COMPRESSOR UNIT ILLUSTRATED is in the 
150 HP range... with two-st ige compressor capable of tak 


your specific application requirements. Their heavy- ‘6 
~ ing gas at 25 psi and compressing it to 650 psi at the rate of 


duty construction, comple teness-ol-asse mblic s and con- approximate ly 731.000 cubic feet per 24-hours It has a split 
servative ratings result from “Oilwell’s” many vears type cooler with separate, closed cooling system for the com 
pressor, independent of the one for the engine. This unit is 


experience in engineering equipment ol this type. . 
powered by a model NKU Waukesha Iengine, 


Single or multi-stage compressors are mounted on 
sturdy skid bases suitable for Inexpensive installations, 


Let your ‘‘Oilwell’’ representative .. . 
with or without housing. Prime mover, together with P 


help anolyze the factors involved in your gasoline plant application 
ade quate cooling systems, ope rating gauges, controls, and specify the Oulwe ompressor Unit best suited for your job 


etc. are all built-in and re present “balanced” components or write for Booklet No 20 
that will pive de pe ndable service with minimum mainte- 
nance, 
Oil WELL SUPPLY DIVISION 
Available in UNITED STATES STEEL CORPORATION 
25, 50,75, 100,125,150 and 300-HP Sizes Executive Office—DALLAS, TEXAS Area Offices CALGARY, CANADA 
ew ; ; : Export Office— CASPER, WYOMING .. . COLUMBUS, 0 


30 ROCKEFELLER PLAZA DALLAS, TEXAS HOUSTON, TEXAS 
NEW YORK 20 WY TULSA, OKLA LOS ANGELES, CALIF 
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Know the best way to get the best 
tube steel for you? Ask the experts! 


This month's report is on 


SICROMO 2 


Has outstanding surface and structural stability at 1200°F. 
Has better oxidation and corrosion resistance than 2% 
Cr.-Mo. steel. Recommended for service up to 1200°F. as 
tubes in cracking coils, reforming units, heat exchangers, 
vapor line and hot oil piping. Also as return-bend forgings 
for oil heaters. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Carbon Sicromo 2 Sicromo 5S 18-8 Ti 
Carbon-Mo. Sicromo 2% Sicromo 5MS__16-13-3 
DM.-2 2%% Cr..1% Mo. Sicromo 7 25-20° 
Silmo Sicromo 3 Sicromo 9M 25-12*° 
DM 4-6% Cr.-Mo 18-8 Stainless 435-15** 
2% Cr.-Mo. 4-6% Ce.-Mo.-Ti. 18-8 Cb 16-25-6** 
* Available as seamless tubing on an experimental basis only. 
**Not available as seamless tubing. 





EVERAL high temperature tube steels may solve your 

heat, pressure, corrosion and oxidation problems. But 
only one steel will give you maximum tube life per dollar 
—the best life/cost ratio. 

The best way to get this steel is to ask the experts—the 
metallurgists of The Timken Roller Bearing Company 
Backed by more than 20 years of steel research and expe- 
rience, they're recognized authorities on high temperature 
steels. With 24 different analyses to choose from, they'll 
help you select the best tube steel for your particular appli- 
cation. And uniform tube quality is assured by the Timken 
Company's rigid quality control from melt shop through 
final tube inspection. 

Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. Cable 


address: “TIMROSCO” 


Chlorination apparatus purifies extracted non-metallic residues to determine steel cleanliness. Research like this helps 


assure the Timken Company's leadership in high temperature steels. 


VEARS AHEAD -THROUGH EXPERIENCE AND RESEARCH 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 





Pre-solve 
Pipe Suspension 
Problems... 


with 
Grinnell Pre-engineered 
Spring Hangers 


Maximum variation in sup- 
porting force per 2" of de- 
flection is 102% of rated @ 
capacity — in all sizes. 


Precompression* assures 
operation of spring within 
its proper working range 
where variation in support- 
ing force is at a minimum. 


Compact—minimum head- 
room made possible by 
precompression*. 


Guides prevent contact of 
coils with casing wall or 


tinuous alignment and con- 
centric loading of spring. 
All-steel welded construc- 
tion meets pressure piping 
code. 

16 sizes available from 
stock — load range from 74 
Ibs. to 9000 Ibs. 

Easy selection of proper 
sizes from simple capacity 
table. 

Installation is simplified by 
integral load scale and 
travel indicators. 

Unique swivel coupling pro 
vides adjustment and elim- 


{{ } 
atch 


uw 


(A) Rod threaded to top cap (8B) Furnished with 
single lug (C) Two lug style (DB) Top adjusting 
(E) Adjustable top and bottom (F) For floor sup- 
port (G) Trapeze assembly. 


Grinnell Company, Inc., Providence, Rhode Island 


welding fittings ° 
pipe °* 


Pipe and tube fittings * 
Grinnell-Saunders diaphragm valves * 


industrial supplies . 


; 
” a 


prefabricated piping 


Grinnell automatic sprinkler fire protectior 


hanger rod and assure con- inates turnbuckle. 


Precompression is a patented feature 


FOR LESS VARIATION IN SUPPORTING FORCE — FIG. 98 


an adaptation of Grin- 


Fig. 98 is Mass 
nell's popular spring hanger, Fig. Ag" 
268. It consists of two springs ar- 49 
ranged in series within a single cas- 


ing. A centering guide insures the 


sy 7s + 


permanent alignment of the spring 
assembly 

Fig. 98 has half the load defle« 
tion rate, and double the total work 





ing range of Fig. 268. Its 16 spring 
loads from 74 
but with a total 
working range up to 5 inches! Fig 


sizes accommodate 


Ibs. to 9000 Ibs 


98 comes in the same seven types 
as shown for Fig. 268. Design details 
for identical types and sizes are 
the same for Fig. 98 and Fig. 268. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Coast-to-Coast Network of Branch Warehouses and Distributors 


engineered pipe hangers and supports ° Thermolier unit heaters ° valves 


* plumbing and heating specialties * water works supplies 


systems ° Amco air conditioning systems 





HIGH-SPEED WORTHINGTON TURBINE drives a cen- 
trifugal compressor at 10,500 rpm in Shell Oil 
Company's Montreal, Canada, refinery. Installa 
tion also includes 5100 and 9200 rpm Worthing 
ton turbines 


10,500-rpm turbine is 
third Worthington Compressor Drive Turbine 
installed at Shell Oil’s Montreal refinery 


It was in 1950 that Shell Oil built its new big ferred in hundreds of plants outside as well as 


catalytic cracking unit in Montreal inside the U.S. A 
And it was three high-speed Worthington steam With a high-speed Worthington steam turbine 
turbines they chose to drive the very vital blowers you can forget costly speed-increasing gears. You 
. Ss ) , 
and compressors. The If — rpm ——s like the easily set the exact speed needed with various 
is so fr of vibration that aiter two . 
other two, eae oe ; : types of control and governing arrangements de 
years of operation its speed can barely be detected " 
signed specifically for your requirements. Steam 
on a vibrating-reed tachometer . ‘ 
‘ consumption 1s at a minimum, manntenance re 
Cat-cracker service requires continuous 24 
quirements are simple 
hour-a-day operation so that reliability is of prime 
importance. Such operation is typical with Worth 
ington centrifugal compressor and blower drive 
turbines. But it’s not the only reason they're pre Blower Drives.” 


i te eh Shake Ge WORTHINGT 


mutTi stage TURBINE GENERATOR FEED waTeR BONLER FEED => -,. i a) ee — 
TURBIAES SETS HEATERS PUMPS a aah eS 


A GREAT TEAM IN STEAM Steam Turbines 


Write for Bulletin 1966 entitled “High Speed 
Turbines for Your Centrifugal Compressor and 


T.2.10 
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A message of special significance 
to filter users everywhere 





Effective January 1, Niagara Filter quarters will remain at the Buffalo 
Corporation became a part of Amer- address until further notice. 
ican Machine and Metals, Inc. Niagara engineering, sales and serv- 
Production will be transferred grad- ice policies remain unchanged. Serv- 
ually from the present Niagara Filter ice to present Niagara customers, and 
plant at Buffalo, N. Y., to the 83-acre new customers, will of course be main- 
AM&M plant at East Moline, Illinois. tained without interruption. 
Engineering, sales and service head- 








Why you'll get 


BETTER FILTRATION 


now that NIAGARA FILTER is a division of 
AMERICAN MACHINE and METALS, INC. 


- 


You have a large “plus” to gain from the new Niagara 
Filter administrative and manufacturing set-up. 

First and foremost, you'll get the same high calibre of 
engineering service as always; the same unique background 
of experience in filtration, applied to your specific pro- 
duction needs. 

Second, your new Niagara Filter will be better built than 
ever before. Niagara engineers and production men are 
now working with vastly improved manufacturing tools. 

VERNAL —fer hieuid eo They are already drawing upon the resources and skills of 
clarification ; | the AM&M_ production staff—backed by large, modern 
plant facilities that greatly simplify the job of building the 

right filter for your operations. 

Third, you'll get faster service. Your order will get into 
production days, even weeks earlier than heretofore pos- 
sible. Youll enjoy, that much sooner, the unusual labor 

HORIZONTAL—for <clorif and upkeep savings which Niagara Filters make possible 


cation and solids recovery. in processing plants everywhere. 


. e 
NEW HOME of Ni 
Filters will be this pn : Te Maagara Filler. D ! V | S 10 N 


83-acre AM&M plant on 
the Mississippi River at 


Fou Male, tine, SS AMERICAN MACHINE and METALS, INC. 


SALES AND ENGINEERING OFFICE: 
3115 Main St., Buffalo 14, N. Y. 


(Please address correspondence to above address) 


FACTORY: East Moline, Illinois 





An unbeatable team for temperature measurement 


. - - 
: AS yas 
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| DYNALOG RECORDERS 
and DYNATHERM BULBS 


You can't beat this Foxboro Dynalog- 

Dynatherm combination for insuring 

better temperature measurement on any hap g° 
job between-100° and +600’F. It gives you 

every advantage of speed, accuracy, long 

leads, simple installation, economy, and ira a7 


freedom from maintenance. This is why: 
o 
range 


The Dynalog Electronic Recorder has an 
exclusive variable-capacitor measuring sys- 
tem which eliminates slidewires, gears, 
cables, high speed balancing motors . . . no 
dead space, no batteries to standardize, no 
motors to service. Standard full-scale pen 
speed only 3 seconds. Sustained accuracy 
4 of 1% guaranteed. Available for spans as 
narrow as 5°F. with full-accuracy calibration. 


The Dynatherm Resistance Bulb has unique 
features including metal-to-metal end-contact 
which, when installed in a well or socket, 
gives a speed of response unsurpassed by 
any other similarly protected temperature- 
sensitive element. Exceptionally rugged and 


permanent in calibration. LEAD WIRES 


These are only a few of the important a PRSEEL 
advantages of this better temperature 








measuring system ... available also for 
control of temperatures, or with Multi- 
Record Dynalog Recorder for up-to-6 
records on one chart. Write for illustrated 
bulletins, The Foxboro Company, 744 
Neponset Ave., Foxboro, Mass., U.S.A. 
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Get These Low Maintenance Features 


/ Wide Open Air Flow 


No enclosed external air passages to 
clog. Easy to clean with cloth, brush, 
air hose or vacuum. Simply remove fan 
cover and whole radiating surface is 
exposed for inspection and cleaning. 


2 Cast Iron Construction 


Frame, conduit box and fan cover of 
cast iron resist corroston. Fan ts non- 
sparking, corrosion-resistant material, 
Well suited to outdoor operation, 


Texrope ond Vori-Pitch ore Allis-Chalmers trademorks. 


ALLIS-CHALMERS~’ 
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Ss Pre-lubricated Bearings 


Ball bearings are double-shielded type, 
pre-lubricated at the factory. Periodic 
lubrication is not required under nor- 
mal operating conditions, but provision 
is made for in-service lubrication if nec- 
essary. 


ET COMPLETE INFORMATION on 
Allis-Chalmers motors for oil 

field and refinery service—complete with 
Allis-Chalmers coordinated control — 
from your nearby Allis-Chalmers Au- 
thorized Distributor or District Office, 
or write for Bulletins 51B7286 and 
51B7149. Allis-Chalmers, Milwaukee 
1, Wisconsin. A-3967 


Publication 


Sold... 
Applied... 
Serviced... 


by Allis Chalmers Authorized Distributors, 
Certified Service Shops ond Sales Offices 
throughout the country 


CONTROL — Manval, 
magnet and combina 
tion storters ush but- 
ton stations and compo- 
nents for complete con- 


trol systems 


TEXROPE V belts in 
all sizes and sections, 
standard ond Vor 
Pitch sheoves, speed 
changers 


fe . PUMPS — Integral 
types from % in, 


‘ to 72 in. discharge 
ond up. 
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SOLID NON-SYMMETRICAL 
EQUAL PERCENTAGE PLUG 


HOLLOW SKIRTED EQUAL 
PERCENTAGE V-PORT PLUG 


SOLID V-PORT 


VALVE PLUGS 


This new design V-Port Valve Plug eliminates 
the high pitched squeal or shriek and, in most 
cases, the high frequency vibration occurring 


on some gas and steam applications. 


Of greater importance is the very substantial 
reduction in tendency to spin, so long as- 
sociated with V-Port plugs. Thus, the advantage 
of wide potential flow range which distin- 
guishes the V-Port plug is now available with- 
out the possibility of damage to the valve due 


to spin under severe operating conditions. 


Moreover, this advanced design has improved 


stability at high loads. It substantially extends 


Becouse of vortex action of filvid 
acting on relatively large plug sur 
foces in planes perpendicular to the 
plug oxis, tendency to spin is many 
times greater than in solid V-Port 
plugs 


Because of relatively little surface 
perpendicular to the oxis, tendency 
to spin is very substantially reduced 
Solid construction avoids normal 
“whistle” shape, prevents “skirt 
vibration”. 


the field of application of top-and-bottom 
guided characterized valve plugs. It is standard 
in Masoneilan Control Valves using V-Port trim. 


MASON-NEILAN 
REGULATOR CO. 


1182 ADAMS STREET, BOSTON 24, MASS., U.S.A. 


S CALL wich (GR prawucrs 


Sales Offices or Distributors in the Following Cities: New York + Syracuse + Chicago + St. Louis + Philadelphia + Houston + Deaver + Pittsburgh 


Cleveland + Cincinnati + Tulsa + Atlanta « Los Angeles + San Francisco + Salt Lake City + El Paso + Boise + Albuquerque + Detroit 
Charlotte + Appleton + Birmingham + Corpus Christi « New Orleans + Louisville « Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


Petroleum Refine? 





NTERCRYSTALLINE 
CORROSION 


ALLIS-CHALMERS 


Dangerous and costly cracks duc to intercrystalline 
corrosion (embrittlement) will be no problem in your 
boilers if you have given careful consideration to the 
problem in advance, You can get the information you 
need to analyze your operations from Allis-Chalmers wa 
ter conditioning Bulletin 45, It explains intercrystalline 
corrosion — the cause of embrittlement. It tells what tests 
are necessary to recognize this condition, And it discusses 


what you can do. 


Get the Answer to Many Problems 
Bulletin 45 is one of a series of Allis-Chalmers bulletins 
on water conditioning problems. Like all of these useful 
bulletins, it is based on the wide experience of Allis 
Chalmers water conditioning men in handling water 
problems for nearly every industry. In addition, it is based 
on Allis-Chalmers long experience building turbines and 


power plant equipm¢ nt 


Complete Service Available 
Allis-Chalmers gives you complete water conditioning 
service. You can get analyses and reports on your prob- 
lems. You can get the chemicals needed in all water treat- 


ments. And you can get the equipment for any system. 
A414 


SP ee Ta Ry ee queen y we ae For your copy of Bulletin 45 on intercrystalline 
tercrystalline corrosion. U.S. Bureau of Mines i corrosion, write Allis-Chalmers, Milwaukee 1, Wis- 
detection unit (inset) tests for causes of intercrystal- os consin. Or better, call your nearby Allis-Chalmers 
line corrosion. ‘ district office and have an Allis-Chalmers represent- 


ative consult with you on your water problems. 


E 


ALLIS-CHALMERS © 


1953 { Gulf Publishing ¢ ynpany Publication 





HE WORKS FOR YOU 


He’s “mikeing” the “end” of a soldered AT 

side seam to insure perfect closure. This is 

only one of many points of inspection. 

His constant supervision works for YOU NATIONAL 
on the line, where it counts. Typical! 


National Can service! 


NATIONAL CAN =m 


¢ @&s.f & Ba FT CG 


Plants of 
S@eattimoeet “0 ° cwrtrcaco 
waAaMIiLTON owiro °, MASPETH 











ation here... 
IE 


Dew, 


oT 
2 pte 


Dependable 
fabrication 
since 1932 


301 Frio Street 


rExAS PIPE BENDING company 


. 


PIPE BENDS (Pape OFFICE AND PLANT 
PIPE COILS 301 FRIO STREET 
TEXAS WEntworth 6605 


WELDED HEADERS HOUSTON 


Sales Offices: 7 East 42 St.. New York City @ 444 North LaSalle St.. Chicago @ 317 Citizens Bldg., Cleveland, O 
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Reliable prime mover improves 
heat balance without need for 
extra steam-plant investment 


Here is another application for General Electric's 5000 hp com- 
bustion gas turbine —of interest especially to refineries, petro- 
chemical and other process plants that require considerable 
amounts of low-pressure steam. In many applications, it is the 
most economical over-all method of driving large centrifugal 


compressors. 


Lower installed cost 


If your plant requires more low-pressure steam——for an added 
new process or the expansion of present processing—you would 
ordinarily have to build additional steam-boiler facilities to main- 
tain an efficient heat balance. Using the G-E gas turbine and a 
waste-heat boiler instead, you receive both needed steam and 
driving power, improve your plant’s heat balance, and eliminate 


the need to invest in an extra steam plant. 


Simplified building construction 


For the horsepower it makes available, the building to house the 
G-E. gas turbine is small, simple and inexpensively constructed. 
Foundations cost less because the turbines and the compressors 
they drive are relatively small and light in weight. Less manpower 
is required than with other types of drives, for this G-E prime 
mover is essentially automatic in operation—even lends itself 
to remote operation, With only two main rotating parts, upkeep 
costs are low, and maintenance is mostly a matter of periodic 


Inspection, 


Backed by G-E turbine leadership 


More than 45 years of turbine-engineering leadership stand back 
of the G-E combustion gas turbine and assure its operating reli 
ibility. Your G-E Apparatus Sales representative will gladly 
discuss its application to your operation, Meanwhile, send for 
descriptive l6-page bulletin GEA-5530 to General Electric Co, 


Section 661-39, Schenectady 5, N.Y 


Combustion Gas Turbines for the Petroleum Industry 
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Acetaldehyde 


Acetic Acid 
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Low-cost acetylene 


Acetylene fast pushing into the limelight as a base material 


ils. In stride with this activity 


Wulff Proces 


from light hydrocarbons 


making organic chemi 


Lummus makes available the s for the production 


of high-purity low-cost acetylene 


much to recommend a plant utilizing the Wulff Process 


There 


Acetylene manufacturing costs of about 64% cents a 


pound are indicated 


No oxygen plant is required; electric power costs are 
modest 


Low maintenance costs have been proved 


Process flexibility permits continuous operation on a 
variety of feed stocks, in units within a broad capacity 


range 


Wulff 


ased to 


and build a 
We'd be ple 


Lummus prepared to design, engineet 


Process plant to fit your acetylene scheme 


team up with you 


LUMMUS 
® 


38S MADISON AVENUE, 


HOUSTON «+ CHICAGO « 


we : 
DESIGNING ENG 


NEER 


LONDON 


Vinyl! Plastics 


NEW 


YORK 


PARIS « 


Acrylonitrile 
ie Bek 
Acetylene 
Tetrachloride 


Resins, Solvents, 
Specialty Oils 


... for high-demand products 





Want More Information? 


Lummus has developed valuable 
technical and economic studies 
of acetylene production by the 
Wulff Process. These dato ore 
bound into a 24-page report 

a copy of which is yours for the 
writing, without obligation 

Just drop us a line at Room 359 
385 Madison Avenue, 


New York 17 


THE LUMMUS COMPANY 


17, ®.Y. 


CARACAS 








New Powerful Weed Killer Cuts Fire Hazards 


jor OIL INDUSTRY 


Small quantities of Du Pont CMU kill weeds 
and prevent regrowth. CMU controls most 
species that are a fire hazard around tank 
farms, oil and gas wells, refineries, pumping 
stations, above-ground pipelines and barrel 
yards. 


@ Economical, low application rates usually 
keep ground clear through an entire growing 
season or longer. As little as 40 to 60 Ibs. per 
acre or 1 to ] lbs. per 1,000 square feet 
often does the job 


KILLS WEEDS AND GRASS AND PREVENTS REGROWTH 


e@ Kills most kinds of weeds and grass and 
prevents regrowth. It works through the roots 
. just spray it on the ground. 

@ Eliminates fire hazards caused by un- 
wanted vegetation. 

@ Saves work, cuts maintenance. One spray 
with CMU takes the place of repeated hand 
cutting, mowing, or other lesseffective means. 
@ Non-flammable, non-volatile, non-corro- 
sive. Comes as a wettable powder to mix 


with water 


Ie du Pont de Nemours & Co. (Ine 


Get This Full-Color, Illustrated Booklet 
Showing Results With CMU 


Grasselli Chemicals Dept , Wilmington Del 
Please send me illustrated booklet and other infor 
mation about CMI 


Also tells how to use u. For 


your copy, use the coupon, 


REG. U.S. PAT.OFF. 
BETTER THINGS FOR BETTER LIVING 
THROUGH CHEMISTRY 





CROUSE-HINDS EV Series 


have been redesigned to give you: 
EASIEST installation 
EASIEST maintenance 
liCla| S- BME -lailel(-lileny 


This adds up to big savings on every installation / 


« Rubber O-ring gasket . seals joint against dirt of 


liquids. 


« New improved shock-absorbing receptacle has “‘uni- 
versal” action absorbs shock from any direction 


+ Threaded joints are flame tight . no sealing com- 
pound or external seals are require d 


+ Lightweight one-piece assembly of globe, holder, 
guard and reflector is threaded high up inside of hood 
. no liquid or dirt can enter 


+» Notches in hood and globe holder eusy to loosen 
with a screwdriver 


6. 


The new streamlined EV 
lighting fixtures are completely 
constructed of cast metal. Max- 
imum corrosion resistance in- 
sures continuing safety in ex- 
tremely corrosive locations. 


Large knurled thumb screw sets between notches 
for positive locking 


Globe retaining ring and cushioning gasket 


« Heat and impact resisting globe. The accurately 


ground flange, essential for safety, is protected in a 
factory assembled joint never exposed to damage 


+ Auxiliary reflector . . . etched Alzak aluminum 


eliminates “trapped” light 
Porcelain enameled steel reflector 


Cast aluminum hood, 


« Cast aluminum body has two openings for easier 


wiring from either side 


‘CONDULETS - . AIRPORT LIGHTING 


Petroleum Refi 





Egalosion-Proof LIGHTING FIXTURES 


Easiest Relamping—3 Simple Steps 


1. Single unit globe-holder assembly threaded into fixture 2. Globe and holder complete with guard ‘and reflector if 
hood is quickly removable for relamping. Slots are pro- used) is removed as an assembly. Only one lightweight 
vided for prying with a screw-driver when necessary in piece to handle—globe retained in holder with flame- 
corrosive atmospheres or other severe conditions. A large tight joint fully protected. Explosion-proof integrity as- 
knurled thumb screw is easily loosened to unlock the sured. The 200/300-watt globe-holder assembly weighs 
globe and holder but 8 Ibs 


The new design of EV Iexplosion-Proof 
Lighting Fixtures is based on exhaustive 
studies and tests in Crouse-Hinds labora- 
tories. The goal was to produce a fixture 
that would be easier to install and easier 
to relamp than any other explosion-proof 
fixture. Crouse-Hinds designers not only 
achieved this result but also created a 
fixture having the highest possible light- 
ing efficiency. 

You get 3-way savings when you in- 
stall Crouse-Hinds EV Lighting Fixtures: 
quicker installation; quicker relamping; 
more light. This makes them the best 
buy for lighting in any location that is 
hazardous because of the possibility of 
the presence of flammable atmospheres. 
Use them on every job and have the best! 


CROUSE-HINDS COMPANY 


Syracuse 1, N.Y. 
ae i hie dt an tbieeiiine Denver 3. In relamping only a lamp is carried up and down the 
mapohe — Kansas City — Lee Rag Milwouk - ladder and one assembly handled. It is not necessary to 
ngton RESIDENT REPRESE! "Albany — Atlanta stock any spare parts or assemblies for complete con- 
rte r hroist R e 
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A. R. WILFLEY & SONS. inc. denver, Colorodo, USA 


New York Office 1775 Broadway * New York City 





Be the almost quarter century that 
we have been in business, we have 
been called upon to develop and 
produce many highly specialized 
types of expansion joints. None, 
however, have been more spec- 
tacular than the 109-inch joints 
recently developed for use in test 
ing equipment for aircraft engine 


These low pressure 


prototypes 
joints were designed with a hun- 
dred internal tie bars, which per 
mit the joints to absorb the lateral 
deflection between a long exhaust 


header, operating at 650° F. and a 


series of large gas coolers, without 
the need for heavy anchors. Eight 
of these joints are now in service 


in a Classified defense project. 


This is just another example of 
how Zallea engineers, with the 
experience gained from specializ 
ing in one product—expansion 
joints, are able to successfully and 
economically solve the most dif 


ficult problems confronting this 


type of industry. 


But this is not all—we regularly 


manufacture a complete line of 


lor detailed information on 


Zallea Expansion Joints and services 


expansion joints capable of service 
in virtually any type of expansion 
application. These joints are avail 
able in diameters from 4 inches to 
30 feet for temperatures from sub 
zero to 1600°F.... for pressures 
from vacuum to 300 psi in stand 
ard designs and up to 2,000 pst 


in special designs 


For tull details regarding your ex 
pansion joint problems or require 
ments, just get in touch with us. 
Zallea Brothers, 890 Locust Street, 


Wilmington 99, Delaware. 


write today for a free copy of Bulletin 351 
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PLANNED PROCESSING 
FOR PROFIT 


One call, one contract with Hydrocarbon Research, 
Inc. will take your plans from idea to operating reality 
—efficiently, economically and speedily. Hydrocarbon 
offers many comprehensive services—in one integrated 
organization. 

Hydrocarbon maintains a fully staffed, completely 
equipped laboratory for the development and evalua- 
tion of petroleum refining and process industry manu- 
facturing methods. But, Hydrocarbon services go far 
beyond research—on into design, procurement, con- 
struction and initial operation. 

Right now, for example, Hydrocarbon is designing 
and building process plants in Europe, Africa, South 
America, and the United States. This work includes 
plants for crude oil distillation © thermal cracking ® 
thermal reforming ® catalytic cracking ® catalytic 
polymerization ® cumene manufacture ® gas recovery 
® sulfur recovery ®@ solvent refining ® oxygen and 
nitrogen manufacture © ammonia synthesis. 

These Hydrocarbon services are available to you 
anywhere. You can retain one or all to suit your needs. 
Write, wire, cable, or telephone Hydrocarbon for 
further information. 


. & TT. 


‘ 





HYDROCARBON RESEARCH, INC, 
115 Broadway, New York 6, N. Y. 
Cable: Hydrocol 


TRENTON, NEW JERSEY—Hydrocarbon Research, Inc., Development Laboratory, P. O. Box 1419. 

PARIS, FRANCE—Hydrocarbon Engineering, S.a.r.L. 44, Avenue des Champs Elysées. Cable Hydrocarbon. 
DUBSSELDORF, GERMANY —Hydrocarbon Mineraloe!, G.m.b.H., 15-17 Furstenwall. Cable: Hydromin. 

RIO DE JANEIRO, BRAZIL—General Heitor Pedroso, Rua da Quitanda, 20, Sala 801. Cable: Bispetro. 

NEW DELHI, INDIA—A. R. Palit & Company, Sujan Singh Park, Post Box 671. Cable: Palitar. 
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Explosion 
Proof Equipment 
and Panels Are 
Used Throughout 
the Petroleum 
and Chemical 
Industries. 
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. -- eliminate the problems of “special design’’ equipment! 


Front side of two-sided free standing panel for contro! of motor operated valves 


Russell & Stoll custom builds panels of many 
sizes and types at the factory — precision manu 
factured into complete panelboards ready for 
shipment and installation. 


R & S sealed and tested panels arrive with o 
pedigree of proved performance, because stand- 
ard quality R & S equipment and enclosures 
have been utilized as panel components. This 
faster, better method of panel construction elim- 


inates the delays of “special design’ units and 
the uncertainties of field assembled panels 
Moreover, it assures a more efficient functional 
arrangement of components within the 
panel space. 

For dependable centralized control over indus- 
trial, chemical and petroleum processing opera- 
tions in hazardous locations, R & S will produce 
a standard or custom-built panel right for the job. 


Write for Catalog H-47——-53 


0-12 


RUSSELL g STOLL 


*PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 


April, 1953 


A Gulf Publishing Company Pul 





For More Dependable, Accurate 
High-Low Pressure Control... Specity 


Climax « Type 1401 


PRESSURE PILOT 


The Type 1401 Pressure Pilot was de- 
veloped to normally control reduced 
pressures on gas flow lines and also 
provide a “Safety Shut Off” in case of 
a line break. It operates as a pressure 
controller up to the limits of its Bour- 
don tube, but can also be set to clos 
the valve at a pre-set “low pressure” 
for LOW PRESSURE CUT-OFF 
SERVICE 


“~ . 


BS&B Type 1401 High-Low Pressure Pilot on high pressure well in 
a Louisiana field 


(1) The high 
pressure setting on the Type 1401 Pilot is obtained by 
means of the knob adjustment on the Bourdon tube. (2) 
Low pressure setting is obtained by means of a turnbuckle 
which locks into place. The Type 1401 High-Low Pressure 
Pilot can only be used with a reverse acting “AIR TO 


OPEN” valve 


The Type 1401 Pilot can 
be used for control of vacuum, reduced pressure, pump 
discharge pressure, maximum-minimum (on-off) control. 


NO OBLIGATION 


If you have a control problem, let BS&B Climax Controls 
Engineers help you solve it. The Type 1401 High-Low 
Pressure Pilot is just one of the many controls designed, 
engineered and precision-built by BS&B to meet your 
specific needs. Write for the complete Climax catalog 


elisa, 


44 + Buack, Sivauis & Bryson, Inc. 


Climax Controls Division, Dept. 4-F4 TYPE 14041 


¢ % 
frrae® 7500 East 12th Street Kansas City 3, Missouri 





Big propane plant reports: 


‘‘Increased production 
and no maintenance’”’ 


with these amazing 
new ball valves 


One of many enthusiastic users of Rockwood Ball Valves, this 
large propane plant ships up to 400 tanks of bottled gas daily to 
householders. Valves are operated every two minutes during the day. 
The plant supervisor states their extra fast opening and closing, 
full round flow and tight seal makes them real production boosters 
and cost cutters... and they need absolutely no maintenance! 


ROCKWOOD FULL-FLOW BALL VALVES 
THE FLOW IS AS ROUND AS THE PIPE ITSELF ¥ 








Sefest, too! Because of their leakproof 
construction, Rockwood Ball Valves were 
selected as safest for handling inflammable 
gases on the Texas Transport Company's 
tleet of propane-butane trucks. 


Underwriters 
Laboratories, 


In 


4 BIG FEATURES 
FOR TOP PERFORMANCE 


Full Round Flow ... no change in shape or 
volume of the fluid stream no tur- 
bulence minimum friction loss, 


Quick Opening And Closing needs only a 
quarter turn, even under full pressure 


Resists Wear Longer .. . scratching, pitting 
and abrasion have little effect on the 
chrome-plated, floating bronze ball 


Stays Leakproof in closed position, pre 
sure of fluid automatically positions ball 
against synthetic rubber seat to form a 
tight seal, 


Get the whole story of how this out 
standing Rockwood development gives you 
more of what you want in valve perform- 
ance. Mail the coupon today. 


Distributors in all principal cities 


-_.. 
—-Z£a 


ROCKWOOD SPRINKLER 
COMPANY 

102 HARLOW ST., 

WORCESTER 5, MASS. 


Send me illustrated folder V-4 on Rock- 
wood Full-Flow Ball Valves. 


Name 
Title 
Company 
ptreet 
City 
Zone 
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IN PETROLEUM REFINERIES like this ao new kind of aluminum jacket- 
ing is used to protect the insulation on hot and cold lines. If is 
known as Childers Aluminum Jacketing and is especially engi- 
neered to combine the long life and weather resistance of alumi- 
num with a low first cost. It goes on quick and easy—can be used 
and re-used. It is made of tough but flexible .006" 35 aluminum 
alloy, so it handles easily and requires no shop forming 
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IN CHEMICAL AND PAPER plants: engineers are finding new uses 
for this easy-to-handle jacketing. Childers Jacketing here is in 
use at Scott Paper Company's tremendous Chester, Pa., plant. The 
insulated line passes between fast moving rolls carrying the felt 
used in paper making both above and below the line. The Alumi- 
num Jacketing protects against paper dust and water, both of 
which are always present in the manufacture of paper. The jacket- 
ing also appreciably diminishes the possibility of the spread of 
fire which might strike across ordinary canvas jacketing. 


Engineered for outdoor lines — 


new, low-cost aluminum jacketing 


now used in 567 processing plants 


IN FOOD PROCESSING plants such as 
this Minute Maid Corp. unit at 
Plymouth, Fla. Childers Jacketing is 
useful for both indoor ard ovtdoor 
installations. its clean, shining appeor- 
ance and ease of washing ore extra 
odvantages. 


insulation 


\dvertisement 


IN POWER PLANTS—indoors and out—Childers 
Jacketing is an ideal material for protecting 
This is a big outdoor installation 
in the South. This jacketing needs no paint- 
ing, and the gleaming aluminum surface 
makes for “good housekeeping” in any vutil- 
ity or institutional power station. 





wit me eA ek . 
ALMOST ANYWHERE you hove insulated lines 
in your processing plant, consider this spe- 
cially engineered jacketing. It is flexible, 
easy-to-handle; yet it has the eppearance 
values and the weather resistance that are 
inherent in aluminum. Write to address 
shown above for full details. 
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The PEERLESS 


YOngeu Ne 


ENCASED CLOSE-COUPLED PUMP 


1S BEST SUITED TO MANY REFINERY 
AND FIELD PROCESSING APPLICATIONS 


SPACE-SAVING AND COST-SAVING 


IN INSTALLATION... HYDRO-LINE 
CHARACTERISTICS 


Because of its vertical design the Peerless Hydro-Line pump AT A GLANCE 


occupies a small amount of floor space. Pre-assembled into a F 
APPLICATIONS 
compact, integral unit, including driver, it can be uncrated Especially suited for 
and put on stream in minimum time and with a minimum pumping hydrocarbons, 
, such as gasoline, butane, 


of installation expense. Removal for inspection is accom propane, hot oils, etc 
. . 4 hot or cold water, mild 
plished without disturbing piping. Suction and discharge } antiin bien. aa 
solutions 


flanges are made to your standards 
CAPACITIES 


Up to 5000 gpm 
CONSTRUCTION FLEXIBILITY MEETS FUTURE, HEADS 
AS WELL AS PRESENT SYSTEM NEEDS... Mectediventony 


From 0°F to 400°F 


The vertical, multi-stage, turbine tvpe construction of the ; a. 
Working pressures to 
500 psi 
DRIVES 


As required, standard 


Hydro-Line pump permits economical and quick installation 
of additional pump stages (bow! and impeller units) should 
future system demands exceed those of the installation for ; vertical, solidshaft, 


hollowshaft or explosion 


which the pump was initially installed. Further, removal to 
proof motors; steam 
turbine 
struction. SEALING CHAMBER 
Peerless mechanical shaft 


seal standard construction 


another location is expedient with Hydro- Line's type of con 


or packing gland 


EXCELLENTLY ADAPTED TO SYSTEMS furnished as required 


MATERIALS 


WITH LIMITED NPSH... Cot ben bovis, benene 


impellers, 2416 stainless 


teel shaft standard; any 


With ordinary pumps, available NPSH is frequently insuffi anooits 


furnished on order to suit 


naterials can be 


cient for optimum operation. The Peerless Hydro-Line 
: individual requirements 
multi-stage vertical turbine pump is especially designed for 
low available NPSH conditions. It is ideal for condensate 
return service and for pumping petroleum hydrocarbons 


refrigerant mixtures and dilute alcohols 


WRITE FOR BULLETIN — Use the coupon at right to obtair 


MAIL COUPON FOR BULLETIN 
your copy of Peerless Bulletin No. B-592-1, which describes 


and illustrates the successful and exacting design, con PEERLESS PUMP DIVIS.ON 
struction and performance characteristicts of the Hydro Food Machinery and Chemical Corporation 


— Se 301 West Avenue 26 
31, California 


PEERLESS PUMP DIVISION * ‘ease send a copy of Peerless Hydro-Line Pump Bulletin 
FOOD MACHINERY AND CHEMICAL CORP. . . os 

Address inquiries to Factories at: Los Angeles 31, 
California and Indianapolis 8, Indiana. Offices: New 
York, Chicago, St. Lovis, Atlanta, Tulsa, Plainview 
and Lubbock, Texas; Fresno, Los Angeles, Phoenix, 
Albuquerque, New Mexico 

Distributors in Principal Cities; Consult your Tele 
plone Directory 


NAME 
COMPANY 


STREET 








On big jobs or little ones it pays to take advantage of Master's unusual 
ability to supply the RIGHT horsepower, the RIGHT shaft speed, the 
RIGHT construction features, the RIGHT mounting . . . all combined into 
one compact power package. 

Don't put up with make-shift assemblies when you too may be enjoying 
these advantages. Master Motors, available in thousands and thousands 
of types and ratings (up to 200 HP) give you a selection you can get 
nowhere else. 

Open, enclosed, splash proof, fan-cooled, explosion proof. . . hori- 
zontal or vertical .. . for all phases, voltages and frequencies... in single 
speed, multi-speed and variable 
speed types . . . with or without 
flanges or other special features 
... with 5 types of gear reduction up to 432 to | ratio. . . with electric 
brakes... with mechanical variable speed units . . . and for every type 
of mounting . .. Master has them all and so can be completely impartial 
in helping you select the one best motor drive for YOU. 

Select the RIGHT power drive from Master's broad line and you can 

' increase the saleability of your motor driven products . . . improve the 
ecanomy and productivity of your plant equipment. 
THE MASTER ELECTRIC COMPANY ~~: 

DAYTON 1, OHIO : 
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Johns-Manville offers... 
new 52-page THERMAL INSULATION SPECIFICATIONS manual 


For the oil refining and chemical process industries—the 
most complete manual of thermal insulation specifications 
ever offered! It contains 52 pages of data, specifies the 
correct insulations and methods of application for 
equipment in every temperature range encountered in 
these industries. Vessels, tanks, flues, pipes, breechings, 
stacks, vacuum filters, oil heaters and many other 


types of equipment are included. 


Johns-Manville offers industry undivided responsi- 
bility for all thermal insulation requirements. ]-M com- 
plete insulation service includes: 

J-M Materials—for every temperature requirement 
from minus 400F to plus 3000F. The many different 
kinds and forms of J-M Insulations include pipe insu- 
lation, sheets, blocks, bricks, blankets, insulating cc- 


ments and fills, insulating papers and felts. 
ONNS maBviLS 


JM, 


PRC 


MATERIALS - ENGINEERING - 


Johns-Manvill 
First in INSULATION 


APPLICATION 


J-M Engineering—to provide the technical knowledge 
needed to specify the correct insulation for maximum 
performance. Johns-Manville has almost a century of 
experience in insulation engineering. It has the world’s 
largest insulation laboratory for the development of 


new and improved products. 


J-M Application—to insure long, trouble-free ser- 
vice. }-M Technical Service Units and J-M Insulation 
Contract Units are located throughout the country. 
Chey are staffed with men skilled in the application 
of Johns-Manville Insulations according to proven 


and successful J-M methods. 


Mail coupon for your copy of manual. 


This Johbns-Manville manual of Thermal Insulation Specifications is 


offered as a set the orl vefining and chemical process industries 


Johns-Manville, Box 60, New York 16, N. ¥ 
In Canada, 199 Bay St., Toronto 1, Ontario 


Please send me without charge copy of your 


e Insulation Specifications, IN-128A 


Name litle 
Company 
Address 


City and Zone 











GRAVER PROCESS VESSELS 


FOR THE REFINING, CHEMICAL 
AND PETROCHEMICAL INDUSTRIES 


Graver-built process vessels in steels, alloys or clads have 
remarkable service records for long, trouble-free operation. 
Graver’s high standards of fabrication...plus unexcelled 
facilities for heat-treating, stress-relieving and radiographing 
—assure full conformity with the most exacting requirements. 
... Consult your nearest Graver representative. 
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Coatect towers and settling 
tank at East St. Louis refinery 
of Socony-Vocuum Oil Co. 








GRAVER TANK & MFG.CO. ING. 


East Chicago, Indiana 
NEW YORK » PHILADELPHIA + PITTSBURGH + ATLANTA + CHICAGO + CLEVELAND 
DETROIT + HOUSTON + CATASAUQUA PA + SAND SPRINGS, OKLA + CASPER, WYO 
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A tool chest that has everything 


You can see at a glance that this handsome chest contains about everything you 
need to do a good job. It isn’t quite so easy to picture the many “tools” in the 
Ethyl service chest. But it has everything you need, too. For Ethyl! offers a set of 
time-tested tools . . . developed through thirty years of experience 

Take Ethyl’s sales tools, for example. Continuous advertising of “Ethyl” gaso 
line over the past three decades has helped refiners establish the premium 
gasoline market as we know it today. Over the years billions of magazine, bill 
board, radio, television, and drive-in movie messages have been beamed to the 
motoring public. And to carry through at the point of sale, educational pro 
grams have been devised for dealers—such as the Product Sales Clinic, which 


has been attended by more than 62,000 dealers, salesmen, and marketing people 


Continued on next page 


ETHY! 





A tool chest that has everything 


Contur 


Special tools have been forged to meet the problems of specific markets. For 
example, Ethyl’s farm program helps petroleum marketers sell more gasoline and 
lubricants for tractors ind Ethyl’s fleet program is designed for the bus and 
truck field 

Ethyl has also developed precision tools to assist refiners to produce high- 
quality regular and premium fuels. Included are extensive Research Laboratories 
with twenty years of practical experience in fuel, engine and lubricant problems, 
: road testing program to prove laboratory findings under field conditions and a 
nation-wide gasoline testing program to keep you accurately posted on fuel trends. 

What makes this set of service tools so valuable is that they are in the hands 
of experienced men. Ethyl has been in the antiknock business longer than any- 
body else ind it is our aim at all times to make available to our customers 


everything we have learned 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


Ethyl service is backed by 30 years of antiknock experience 


RESEARCH SUPPLY SERVICE TECHNICAL REPORTS 


SALES HELPS ROAD TESTING GASOLINE TESTING 





Again Telecomputing 


announces a new advance 


an automatic data reduction... 


nw: TELEDUCER 


AUTOMATICALLY CONVERTS ANALOG VOLTAGE 
| INTO DECIMAL DIGITS 


It offers these 
important advantages: 


Does not hunt or oscillate 

Reads low voltage without 

D.C. an plification 

Digitizes higher voltages by means 
of attenuators 

Provides 0.1% accuracy 

(1,000 counts full scale). 

Requires only 0.8 second or less 
for balancing 





Uses a simple bridge-balancing circuit 
Relays digital output to punched cards 
an electric typewriter, magnetic 

tape or punched tape. 

Provides for minimum full-scale 

input of 20 millivolts 

(20 microvolts per count). 


Thermocouples 
Strain Gauges Punched Cards 
Telemeter Receivers wtadaie Electric Typewriter 
Record-Reading Devices Magnetic Tape 


Analog Computer Output Punched Tape 
Pressure Measuring Elements 


TELEDUCER Technical Bulletin 104 will be mailed you upon request. 
, ; Coupon below is for your convenience. 
Turn hours into minutes 


with automatic data reduction Mr. Preston W. Simms, Dept. PR4 
Telecomputing Corporation, Burbank, California 


Please send me TELEDUCER Technical Bulletin 104 





Name 


CORPORATION — 


BURBANK, CALIFORNIA 








Street Address City and State 





Foster Wheeler 


““know how” is a catalyst..... 


..- that expedites conversion from a 


flow diagram to a complete refinery. 


This catalyst is the product of a pre- 
cisely controlled integration of the 
functions of design, engineering, fab- 
rication and construction. Its essential 
characteristic is service. 

it has saved and is saving Foster 
Wheeler clients time and money. 


Complete engineering facilities 
at New York, Paris, London, 
St. Catharines, Ontario and Houston, Tex. 





DE LAVAL 


SINGLE STAGE 


for dependable industrial service 


CENTRIFUGAL PUMPS 











(*) Shaft Sleeves ore screwed on, to 
abut the impeller and make a water-tight 
joint. Sleeve expands freely and inde- 
pendently of shaft when temperatures 
change. There is no tendency to buckle. 

(2) Thrust Bearing locotes rotor axially. 
(@) Bearing Caps easily :emovable for 
maintenance. 

(@) Bearing Brackets scraped to lining 
bars for perfect alignment. 

‘3)Impeller hydraulically balanced, fin- 
ished on all surfaces. 


(¢) Labyrinth Wearing Rings held ac- 
curately in machined grooves in both case 
and cover. 


(7) Impeller Wearing Rings threaded 
on impeller, opposite to rotation. 


(*) Flexible Coupling ground on all ex- 
posed surfaces and statically balanced, 
complete coupling supplied, pump half 
mounted on taper so that it can be easily 
removed. Check nut locks coupling on taper. 


(*) Deflector keeps water out of bearing. 


Labyrinth wearing 
rings minimize 
leakage...maintain 
high efficiencies 


Labyrinth rings used in these 

De Laval pumps retard flow 

of water through labyrinth 
passage. 


> 


Flat rings showing relatively 
unimpeded flow of water. 


(0) Stuffing Boxes extra deep; lantern 
rings for water sealing. 

(©) Pump Case horizontally split; ma- 
chined to limit gages. 

®) Steel Shaft ground to limit gages. 
(3) Drip Boxes large; provided with 
drain openings. 

(4) Radial Bearing free to move axi- 
ally, thus avoiding temperature strains. 

(3) Glands split horizontally 

(ce) Protecting Bushings renewable. 


You can count on the performance of the De Laval 
Single Stage Centrifugal Pumps because they are pre- 
cision-made to high manufacturing standards and 
incorporate the many quality design features shown in 
the cross-section. 

They operate at high or low speeds, at high or low 


heads...with maximum efficiency. 


For example, De Laval G, I and K Single Stage Double 
Suction Pumps have a capacity range of 175 gpm to 
6,000 gpm, and heads to 300 feet. They are available in 
sizes ranging from 4” suction and 3” discharge to 14” 
suction and 12” discharge. Write for Bulletin 1002. 

DeLaval also furnishes larger centrifugals for capaci- 
ties up to 70,000 gpm. Bulletin 83-29R sent on request. 


eB ONVANG Centrifugal Pumps 


DE LAVAL 


STEAM TURBINE COMPANY 
Votting?l Way Trenton Venu Jerse 





LINTERS...STEAM... 


One of six rotating digesters designed and built by B & W for the Buck- 
eye Cotton Oil Company. Dimensions: 31 ft 3 in. long, 11 ft 1D. 
Working pressure: 165 psi. Temperature: 350 F. Material: Shells, 
heads and cones to ASME Spec., SA-212 Grade A, 65,000 tensile 
strength steel. 


Starting with cotton seed linters, Buckeye Cotton Oil Company 
makes pulp which eventually becomes rayons and plastics. The linters, with 
steam and a caustic solution, are cooked in large digesters. (Buckeye, 
a Procter & Gamble subsidiary, is located at Memphis, Tenn.). 
Regarding the trunnions, they are important. They enable 

the digester to rotate end over end in either direction—one revolution 
in four minutes. Result: Better mixing and a high quality pulp. 

This equipment was designed, fabricated, and installed by 

B&W .. . and is typical of many other proj- 

ects where B&W has successfully relieved plant engineers 

of tough engineering problems. The Babcock & Wilcox Com- 

pany, Process Equipment Dept., Barberton, Ohio. 





— COOK... TRUNNIONS... 


Each digester rotates end over end on two separate forged steel trunnions of 16 in. 
diameter, welded onto a heavy steel girth band around the center section of the 
vessel. This B&W trunnion design is markedly superior to conventional through-shoft 
construction because it distributes weight-stresses over a large area of the shell, 
greatly increasing corrosion-resistance at these critical points. Trunnions are sup- 
ported by two heavy water-cooled bearings. 
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Individual drive mechanisms for the digesters also were engineered and 
built by B& W to assure satisfactory operating conditions, with a maximum 
torque load of 540,900 ft-lb and an end thrust of 118,000 Ib created 
by shifting center of gravity when digester is partially filled. Provision 


ge for either-direction rotation simplifies vertical positioning of digester 
BABCO Chm for connecting to blow line. 








you CAN Remove 


and Keyelace 
Without ciuldlowne 


Union connections between the gage and the valves 
permit removal of gage for repairs without shutting down 
the equipment. Just close the valves, uncouple the unions 
and remove the gage. The convenience of this is obvious. 
When glasses have to be replaced or repairs made, it is 
not necessary to work in an awkward position or to 
shut down. Another advantage: a gage needing repairs 
can be replaced immediately by a spare and the repairs 
made at leisure. There are many other reasons for the 
superiority of Penberthy Liquid Level Gages; ask for 
Catalog 35. 


UNION CONNECTION 


PENBERTHY TRANSPARENT GAGE 
Used to observe color and density of liquids under high pres- 
sures and of temperatures. Exceptionally sturdy construction 
—liquid chamber machined from solid block of metal. Ask 


for Catalog 35 


PENBERTHY EJECTORS 


A simple jet pump operated by air, water or steam. 

Needs no lubrication will not get out of order. 

PENBERTHY Made in wide variety of materials and special units 

CYCLING JET developed to meet unusual conditions. Ask for 
PUMPS Bulletin 512. 








PENBERTHY 


Automatically operated 
sguenapeys Aneqpeentind EXPLOSION-PROOF SUMP PUMPS 


a, ga ¢ steam pressure 

Will pump without Motor and switch totally enclosed. Underwriter ap- 
clogging any liquid that will proved for Class 1, Groug . » Groups E 
low through pipes. Ask for F and G hazardou tom Bote of poer and 


bronze throughout. Ask Bulletin 4929 


PENBERTHY INJECTOR COMPANY 


Ap DIVISION OF THE BUFFALO-ECLIPSE CORPORATION 
procs 
Beet A | DETROIT 2, MICHIGAN 


Canadian Plant, Windsor, Ontario 


Established 1886 





BORASCU is applied dry — 
directly from sack to soil 
— prior to seasonal rains; 
becomes effective when dis 
solved ond soaked into soil 


RAINFALL odds Boroscu to 
soil solution; quickly corries 
it to oll roots in control area. 


Just a man... 
a pail 
... and BORASCU 


BORASCYU in soil solution is 
token up by plant roots to 
complete the killing process 


When Ground Must Be 
Kept Bare of All 


Fire Hazardous Weeds 


and Grasses... Apply 


ML LET UT 


TEE! 


[WEED KILLER 


Here’s real economy, practical as it is thrifty, for 
your “grassing” operations. Weeds can’t grow 
in ground properly treated with BORASCU... 
areas remain bare one to two years after appli- 
cation! You can figure savings may total as 
much as 80% compared to old-fashioned hoeing 
methods .. . that’s why BORASCU continues 
to be first choice with economy-minded produc- 
tion men in oil fields across this continent; from 
Canada to Venezuela . . . by major and inde- 
pendent operators alike. It isa granular material 
packed in easy-to-handle 100-lb. multi-wall 
paper bags. There is no risk with safe, non- 
poisonous, noncorrosive* and nonflammable 
BORASCU. Write for details today! 

*To Ferrous Metals 


Literature Available in English or Spanish 


® 
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PACIFIC COAST BORAX CO. 


™ OF BORA CONSOLIDATE mire 

630 SHATTO PLACE + LOS ANGELES 5, CALIFORNIA 
. 

Borascy Field Men and Distributors are located throughout the 

Oil Fields of U.S.A, Canada, Mexico, Colombia, and Venezvela 





When the Problem is HC! CORROSION 
...100k to MONEL for its Solution 


IN DISTILLATION ... Monel® has a high degree of cor- 
rosion resistance to the dilute HCI solutions formed in 
fractionation towers. It is used to line the upper por- 
tions of towers and for bubble caps and trays. Dephleg- 
mators, condensers and condensate and reflux lines 
(and associate, parts) are also frequently made of 
Monel. Monel clad or lined tops can be installed during 
tower fabrication, or linings can be made in existing 
equipment after repairs become necessary. Monel can 
easily be formed to vessel contours .. . is readily welded 
to itself and to the steel shell... large sheets can be 
used since the thermal coefficient of eXpansion of Monel 


approximates that of carbon steel. 


IN ISOMERIZATION . 


Monel is used where gaseous HCl 
and traces of water may combine to 
tutise an unusually corrosive condi- 
tion. It has found use in aluminum 
trichloride saturators, contactor sep 
removal columns, 


arators, catalyst 


vent gas = rubbers, hydrochloric 
acid stripper, catalyst strippers and 


reboilers for catalyst strippers. 


IN CHLORINATED 
SOLVENT RECOVERY... 


Processors find Monel outstanding 
for resisting dilute 
That's the 
Monel finds extensive use in distilla- 


HCL corrosion. 


one ol main reasons 
tion and condenser equipment 
Other components of the systems, 
pipe valves, tubing, ete., are also 


frequently made of Monel. 


Inco Nickel Alloys 


IN ORGANIC CHLORINATIONS... 


(Chlorinators reaction vessels, coils 
and agitators are frequently made of 
Monel because of its high resistance 
to HCL corrosion. Monel’s corrosion 
resistance also helps guard product 


purity. 


IN PRODUCTION OF SYNTHETIC 
RESINS AND RUBBER... 


Where HCl is used as catalyst or 


occurs as a result of hydrolysis, 


Monel 


‘ laves. 


is used for reactors, auto- 


condensers and associated 


equipment such as valves, lines and 


fittings. 








Monel is a superior structural material, too. It has high 
strength, good workability. Can be welded to form corrosion- 
resistant joints ... can be machined, formed, bent... right 
on the job site. 


Of course, there is no one metal, not even one Nickel Alloy, 
that can economically handle HCI corrosion problems under 
every operating condition. 


That's why it's advisable to consult Inco’s Corrosion Engi- 
neering Section. They have accumulated a vast amount of 
information that should help with a solution to your specific 
problems. 


Just write, giving details . . . they will be glad to advise you. 
Address: The International Nickel Company, Inc., 67 Wall 
Street, New York 5, N. Y. 





Monel ... for minimum maintenance and replacement 








—SAAAWA VS - 
SSO As simple as 2 plus 2— when you can recover 85% to 


Se ASABE 


Seeites—> 92% of the slot energy as mixing energy, you'll find 
your pressure drop problems are solved . . . and only 
Benturi Kaskade trays will give you this amount of 


recovery when and where you want it. 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS + MANUFACTURERS ~- BUILDERS 
321 WEST DOUGLAS — WICHITA 2, KANSAS 


REPRESENTATIVES 
Eastern and Export Pittsburgh, Pa., Repr. or ee oe British Associotes 
30 Rockefeller Ploza D. D. Foster Co Myers-Bogwell Co. Messrs A. F. Craig & Co., lid 
New York City 714 Frick Bldg. Wright Bidg. Paisley, Scotiend 





Double 
Assurance 


WHEN YOU SPECIFY 


a 


The requirements for your specific service having been made known 

by your engineering specifications you will look carefully into the benefits 
offered by the various bidders. After looking, it’s dollars to doughnuts 
your requisition will specify “Pumps by Pacific” because of the 


greater benefits of Pacific’s double assurance. 


Assurance that Pacific’s design, workmanship and materials will fit the requirements 
of your specific service. 


Assura MCE that Pacific’s dependable fast service will fit your needs. 


Designs to fit your specific service: . 


TOP SUCTION—TOP DISCHARGE 


é 


Pacific Pump ' ‘ END SUCTION—TOP DISCHARGE 
Operated by 
Microwave 

Unattended 


END SUCTION- SPECIAL DISCHARGE 


CAST IRON 

ALLOY IRON 

BRONZE 

CARBON STEEL 

ALLOY STEELS including 
HIGH NICKEL-CHROME 
MOLOY STEELS 





Pacific Pumps 


for Special Service 


RS Full 
PU M PS Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principal Cities 


HUNTINGTON PARK, CALIFORNIA 








PROCESS EQUIPMENT NE 


COMPANY 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG 


Special Pre-Heater 
Monel-Protected 
Against Caustic 


One unusual feature of a special ex- 
changer now in the shops lies in the 
extensive use of corrosion-resistant 
Monel ® for all parts which might come 
in contact with caustic soda. 

To be installed as a caustic pre- 
heater in an eastern seaboard refinery, 
the unit will have Monel tubes and 
Monel-clad tube sheets. Furthermore, 
the interior of the channels is protected 
by acladding of Monel, while the heads 
are fabricated from castings of the same 
high-nickel alloy. 

When in service, the exchanger will 
have 150-pound steam on the shell side 
which will raise the temperature of the 
caustic from 155° to 245°F. Twenty 
inches in diameter, the unit has 16-foot 
tubes of one-inch by 14-gage Monel. 
Cladding on the tube sheets is 15° of 
the overall thickness of the sheet. 


® Trademark of the Internationa] Nickel Company, Inc. 


High Pressure Units for 
Sumatran Cracker 


Six intercondensers for a renovated 
thermal cracker in Sumatra have just 
been designed by Kellogg’s Fabricated 
Products Division. Made of alloy steel, 
they will operate at 1300 psi and 800°F, 
condensing tower overhead and pre- 
heating feed stock. Each condenser will 
measure 20-feet in length by four-feet 
in diameter, the shells being 1% inches 


thick. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG 


PULLMAN 


Synthetic Fibre Producer Gets 
Unusual Converters 


Most heat transfer devices are 
designed so that tube bundles can 
be pulled at regular intervals for 
cleaning. However, Kellogg has just 
designed and is now fabricating a 
set of three synthetic fibre con- 
verters which have fixed internals. 
Special processing conditions, under 
which materials to be put through 
the shell side are previously treated, 


Exchange Equipment 


Midwestern Refiner 


Exchangers... condensers... coolers 
. reboilers by the score are in the 
design and fabrication stages at Kel- 
logg for two locations operated by the 
same mid-western refiner. Including a 
multiplicity of varied sizes—ranging 
from 13 inch-124 sq.ft. debutanizer re- 
boilers to 39 inch-13,000 sq.ft. fraction- 
ator overhead condensers—the order 
includes both equipment for new proc- 
essing units as well as replacement 
bundles for existing equipment which 
is being modernized. This job demon- 
strates the flexibility of Kellogg fabri- 
cating facilities in which orders for one 
cooler or a hundred AEC exchangers 
are processed to the highest quality 
standards. 


prevents fouling of these sections of 
the converters. Specification of 
Stainless Type 340 tubes removes 
any danger of corrosion in the tube 
stream and also meets requirements 
of rather severe operating condi- 
tions—650°F and 250 psig. Largest 
of the three uaits will measure 23 
feet long by 7 feet in diameter and 
weigh some 23 tons. 


by the Carload for 





THIN WALL 
ALLOY 
PIPING 
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In addition to its research work the Universal laboratory 
provides correlated services which contribute substantially to the 


successful operation of the refiner’s processing equipment 


Extremely important is the evaluation of crudes of all types from 
fields all over the world. Thus the composition of a particul ir 
crude oil can be determined, problems of treating gasoline 
solved, performance of gas concentration equipment checked, 


and finished products examined 


Equally important is the analysis of engine fuels through the use 
of special equipment both in the laboratory and road test cars 
Such examinations not only determine the operating 
characteristics of a specific engine fuel but also serve as a guide 


to constant improvement in product manufacture 


These collateral services are valuable to every refiner and 
especially to the company that does not find it feasible to handle 


such work within its own organization, 


General Office ALGONQUIN ROAD, DES PLAINES, ILL., USA 


Laboratorie RIVERSIDE, ILLINOIS 


Universal Service Protects Your 

oe ee 
through laboratory research pilot plant studies design and 
engineering construction supervision licensee instruction 


post on-stream service collateral services 








Here's what the Posey Iron Works offers to assure oil men of safety 
and soundness in pressure tanks: 

1. A practical, workaday knowledge of peak loads .. . pressure . 
reserve capacities ... fire protection requirements . . . steels . . . alloys 

. and specialized construction as they relate to the oil field. 

2. Advanced inspection techniques that reveal flaws prior to ship- 
ment. These techniques include x-ray . . . hydrostatic . . . and hammer 
tests. Tanks are tested to a considerable excess over working pressures. 

3. In welding Posey Iron tanks, only modern equipment and quali- Alloy steel pipe fab 
fied welders are used. Edges of plates are always properly prepared. ricated by the Poses 
That's why tests unvaryingly show a high degree of joint efficiency in fron Wacke ia 
vessels built by Posey Iron. 

4. Posey Iron construction fully meets the ASME code for unfired 
pressure vessels. Products are designed and built to comply with the 
requirements of the ASME; API-ASME; API and other codes. The 
Posey Iron Works is authorized to apply the appropriate code symbols. 

“Play safe” — ask Posey to bid on your pressure vessels. 


refin 


use 


Fractionating column 
(awaiting shipment) 
for high octane avy 
ation gasoline 


133 high 


POSEY IRON WORKS, INC. 


Sleek #*Hlale Lévéston 


LANCASTER, PA. 
New York Office: Graybar Building 
ESTABLISHED SINCE 1910 
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WOLVERINE BRINGS YOU “U-BEND’’ CONDENSER 
TUBES PACKAGED IN EXPENDABLE PALLETS... 


The use of “U-Bend” — plain or finned 
tube eliminates one tube sheet, rolling-in oper- 
ations are reduced by one-half and floating 
head problems are eliminated. 


This form of packaging saves you much 
time. Often a whole complement of tubes for 
condenser installation can be shipped in one 
pallet. All the tubes can be fed directly from 
the pallet type container into the condenser 
unit or the heat exchanger. Tube unloading, 


inspection, installation and handling costs 
are thus materially reduced. 

Each pallet is designed and constructed to 
suit individual customer's needs and to with- 
stand the abuses encountered in transit. 

You'll save considerable time by keeping 
these unit pallets at hand as stand-bys. In 
this condensed package they occupy com- 
paratively small storage space and can easily 
be stacked. 
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WOLVERINE TUBE DIVISION 2° % 


Was oo f CALUMET & HECLA, INC 


Manufacturers 
1431 CENTRAL AVENUE « 
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of Tubing Exclusively 


Export Department, 13 E. 40th St.. New York 16. N. Y 
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Catforming 
combines 


these 





advantages 





The Atlantic Catalytic Reforming Process brings you: 


. o 

1. high yield 
The Atlantic Catforming Process was specially designed to 
produce high octanes at high yields. It properly balances all the 
many reactions necessary for the production of high octanes, 
assuring you of a high yvield-octane relationship and maximum liquid 
recovery of high octane products from any feed stock. 

2 

2. low cost 

“" Catforming units can be designed by your own contractor, 

thus providing important economies and greater simplicity. Commercial 
units of from 750 to 12,000 BPD charge capacity are now 
being built at investment costs of only $250 to $400 per barrel. 
In operation, no feed preparation, product finishing or 
costly regeneration facilities are needed. 


> * 
3. stability 
The catalyst in the Atlantic Catforming Process retains 
reforming activity for extensive periods, and at the same time has 
no loss in selectivity. Even under the varied conditions 
encountered in normal refining operations, catalyst 


life is from 35 to 100 barrels per pound. 


4. ruggedness 


Activity and selectivity of the Catforming catalyst are virtually 
unaffected by water, sulphur compounds, and nitrogen compounds 
normally encountered in naphtha reforming. Atlantic’s catalyst 
has proved its ability to resist physical and chemical change. 


FOR COMPLETE DETAILS call or write The Atlantic Refining Company, Research 
and Development Dept., P.O. Box 8138, Philadelphia 1, Pa. ‘Telephone, Howard 5-2345.) 


It’s the catalyst that counts TLANTI 


Publishing Company Publication 





(ple / REFINERY FITTINGS 


. «choice of the industry for 3/ years 


~ 


QUALITY —As the oldest and largest manvfac- 
turer of return bend fittings in the world; Key 
Company is proud of its contribution of quality 
products to meet the ever-expanding needs of 
the refining industry. From the initial engineering 
through rigid metallurgical 
tests and controls . to the most modern non- 
destructible inspection methods . . . Key Refinery 
Fittings pass through one of industry's most exect- 
ing quality control systems to maintain the record 


of customer-respect built through the years. 


design and layouts 


SERVICE —in oddition to constant research and 
development to improve fittings designs and 
maintenance techniques . . . Key Company has 
pioneered in reconditioning techniques that have 
resulted in prolonged life and lower operating 
costs for refinery fittings. A complete Installation 
and Maintenance Service Department is ovailable 
for customer convenience at all times for ‘Service 
Before and After the Sale.” 


~P, O.'Box 494-E 


a 


nuf etdrers ond devélépers of 
Ye peratures and pressures 


$F. &6@g@is, t@ttnotis 


DISTRICT OPFICES: NEW YORK + CLEVELAND 
CHICAGO ¢ TULSA * HOUSTON « LOS ANGELES 





cooling controls 


+” 
Two 4” Sarco, type 
23-509M Cooling 
Controls on Fair- ‘ 
banks-Morse Diesel ‘af 
engine at Seaford oe — 
light and Power ’ (fe; 
Co., Seaford, Del. ‘ 


LO 
a 


, 


2 . 


ae 


Hook-up for engine 
jacket control 
using Sarco type 
23 regulator with 
3-way valve to re- 
circulate a varying 
portion of the 
cooling water. 








Sarco type 23 
Cooling Control 
with 3-way diver 





sion valve No 
509M. Available 
olso with 2-way 
piston valves, re- 
verse or direct act- 
ing (by-pass con- 
trol), in sizes 
to 6”. 





Sarco type 13W 
Air Eliminators 
prevent air pack- 
ets in water lines. 


Sarco Pipe Line 
Strainer. 


SARCO offers a complete line of self-operated Temperature 
Regulators for use on internal combustion engines for station- 
ary, marine and locomotive application. 

Their distinguishing feature is the use of 


Liquid Expansion Thermostatic Systems . . . 


In these systems, the thermostat bulb, connecting tubing and 
valve-closing element are completely filled with mineral oil. 

Expansion of this oil, when heated, pushes forward a plunger 
in contact with the valve discs, thus positioning the valve. 

Since the valves are double-seated and fully balanced, they 
can float on the line, providing gently throttling control. 

The power for moving the valve is uniform per degree tem- 
perature rise at any point of the scale. 

Sarco regulators are not limited to standard ranges. Each 
regulator is factory set for the exact operating temperature 
desired. It can then be adjusted by the user both higher and 
lower as required. 

Sarco controls are built with packless seals eliminating the 
necessity of replacing packing from time to time. 

Write for Sales Sheet No. $1429. 


COMPANY, INC. 


EMPIRE STATE BUILDING, NEW YORK 1, N.Y. 
SARCO CANADA LTD., TORONTO 8, ONTARIO 


REPRESENTED IN PRINCIPAL CITIES | 





Another trainload of huge Pressure 
Vessels leaves Sun Ship's Chester plant 
If you're ever in the market for large high-pressure tanks—that's a good 


time to think of Sun Ship 


Construction of these giant tanks ... whether for operating or for stor- 
age under pressure whether for land or marine installation . has 
been an important part of Sun Ship's work for the petroleum and chemical 
industries for many years 

The trainload shown above, which includes tanks of 55,000-gallon and 


$0,000-gallon capacities—used for storing L.P.G.—typifies Sun Ship's 


experience in building large tanks which must carry pressure. 


Shipments of these and of other huge vessels in carloads or trainloads is a 


familiar sight at the busy Chester plant. Fractionating towers, stills, cata- 
lytic cracking cases, reactors and other specialized equipment are turned 
out at Sun Ship's great and versatile plant on the Delaware, from which 


shipment can be made either by rail or by water. 
/ m~ a4 . 
| Ee WI 
SHIPBUILDING & DRY DOCK COMPANY 


(SINCE 1916) 


ON THE DELAWARE e CHESTER, PA. 
25 BROADWAY + NEW YORK CITY 








Quality Controlled 
from Our Blast Furnace to Your Refinery... 


REPUBLIC UPSON ALLOY STEEL STUDS 


Uniform dispersion of alloying elements through 
Republic Upson Alloy Steel Studs assures maximum ten- 
sile strength to resist pressure and heat. 

Clean accurate threads on Republic Upson Alloy Steel 
Studs and Nuts provide full engagement of threads for 
maximum holding power, easy tightening, and trouble- 
free back-off. 

On your next pressure-ve ssel order, specify Republic 
Upson Alloy Steel Studs. Carry them in stock for repair 


and retubing jobs. 


REPUBLIC STEEL CORPORATION 
Bolt and Nut Division e CLEVELAND 13, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 











Take advantage of this “ONE-SOURCE” SUPPLY 


The convenience of “‘one-source” supply of a// your metal needs is yours when you deal with Metal 
Goods Corporation. This time-saving, cost-cutting service from a centralized source of supply means: 
one call, one requisition, one invoice, and one check. There's no time wasted . . . no duplication of effort! 
What's more, Metal Goods Corporation adds the benefit of personal, on-the-spot consultation, between 
its technical men and yours, to the wealth of manufacturing and applicational know-how represented 
by each of these famous brands. So for quick, complete, comprehensive, and courteous service on all 
metals—aluminum, brass, copper, inconel,* monel,* nickel,* stainless steel and steel 


Please call, wire, or write the Metal Goods Corporation representative nearest you: 


OFFICES AND WAREHOUSES —— 


St. Lewis 15, Missouri Tulse 3, Oklchoma Kenses City 16, Me. Denver 2, Colorede Dallas 9, Texas Houston 3, Texas New Orleans 12, Le. 
5239 Brown Avenve 302 North Boston 1300 Burlington 2425 Walnut Street 6211 Cedar Springs Rd 711 Milby Street 432 Julia Street 
Nelhon Ll. Hower Scott J. Harrison Frank D. Hogan Neal Dehn Sam D. Hodgdon Harris T. Gregg Carl T. Wedemeyer 
Phone GOodfellow 1234 Phone: 4-1175 Phone: NOrclay 3516 Phone: AComa 5891 Phone: Elmhurst 3271 Phone: CEntral 8881 Phone: CAnal 7373 





SALES SERVICE OFFICES ————______—_____ 
Wichite, Kensas Jeckson, Mississippi Baton Rouge, Lovisieone Omaha, Nebraska Memphis, Tennessee Sen Antonio, Texas Davenport, lowe 
2200 East Centro! 781 Raymond Rood 4419 Mimosa Street 3515 No. 67th Avenve 713 Columbien Mutual 2012 Alamo Nat! Bidg. 924 State Street 
Ray Noller George E. Akerberg Poul P. Vidovic Cc. M. Cooley Tower Bidg Robert E. Reese Robert L. Tharp 
Phone 7-892! Phone, 5-271! Phone: 4-4738 Phone: WAlnut 1112 Robert W. Downs Phone: GArfield 3161 Phone: 2-3156 
Phone: 5-8721 


Decetur, Ilinois Indienapolis 2, Ind. Beaumont, Texes Fort Worth, Texas Corpus Christi, Texes 
1305 West Sunset 1333 N. Pennsylvania 238 Bowie Bidg 3821 Carolyn Room 301-02 Wilson Bidg 
Ariie W. Tempel Harry L. Newton lee T. Dodson John M. Turbitt Roy D. Bagaley 

Phone: 8.1314 Phone: Lincoln 4980 Phone: 4-7536, 4.7537 Phone: FOrtune 4369 Phone: 4-0366 





*Not stocked in St. Louis or Kansas City Territories. 


METAL GOODS CORPORATION 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 





“FOUR YEARS’ FLUE-GAS SERVICE AT 800° F. 
AND STILL IN EXCELLENT CONDITION...” 


WK: M 
2.1014 BH 
VALVES 


Four years ago a large southwestern oil re- 
finery installed four 12’ W-K-M Process Valves 
in the flue-gas lines of a hydroformer unit. The 
flue-gas, containing sulphur, passed through the 
valves at 800° F. at a pressure of 300 p.s.i. 
A recent check showed that the valves were still 
in good shape and the seating surfaces were 
in good condition. 

These valves were standard steel trim except 
for the seating surfaces which were inlaid with 
Hastelloy alloy B, which trim is also used for 
such severe services as hydrochloric acid solu- 
tions, sulphuric acid solutions, isopropyl alco- 
hol, hot rich oil and propane and butane. 

W-K-M Process Valves have all the features 
of the Standard W-K-M Valves, such as exclu- 
sive leverlock operation, parallel expanding 
gate assembly, through conduit flow and 
renewable seats plus other design features 
especially developed to meet the needs of 
process service 





Write for W-K-M 
Bulletin 698 for com- 
plete information 
about W-K-M Pro 
cess Valves 


4 


i 
af 


W-K-M Company, P. O. Box 2117, Houston 1, Texas 
727 W. Seventh Street, Los Angeles, Calif 
Export Office: 30 Rockefeller Plaza, New York, N. Y 





“How can I increase 
octane numbers . . . economically?’’ 


“How can I make 
the most of my throughput?”’ 


‘‘What’s my best bet 
for the years ahead?’’ 


here’s the man 


The Perco Engineer has the an- 
swer to just about any kind of 
problem you might have in im- 
proving the quality of your prod- 
uct efficiently and economically 
with Perco* processes. 


Perco is equipped to give you 
“custom made” service according 
to your own particular needs and 
problems. Without cost or obli- 
gation a Perco engineer will give 
you complete details about licens- 
ing Perco processes. 


Over 130 installations licensed by Perco throughout the 
United States, Canada and Latin America prove the wide 
application of Perco processes to current refining problems. 


Now is the time to upgrade your throughput. 





Write Perco today for full information. 





PERCO PHILLIPS PETROLEUM COMPANY 
DPwision 


( ‘ab RO n 


: +A seavice mann Bartlesville, Oklahoma 


+++ 
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Petroleum Refiner—V ol. 32, No. 4 





as 4 a The name “POWELL” 
RAS , on a valve assures 
= | “ absolute dependability 


Fig. 375—200-pound 
Ce Cae hal Naturally, in buying a valve, the first 
Sa consideration is its ability to perform a 
specific service. But that is not all. For 

Hs it must also be a valve that will 

ian continue to function dependably 

for a long time. Powell Valves 

have an established reputation 

for absolute dependability. 


The Wm. Powell Co. 
Cincinnati 22, Ohio 
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on the job—on schedule 


Southiccot Steel 


has the know-how 


SOUTHWEST experience assures 
precision fabrication and on- 
time delivery for even the 
toughest jobs. By accepting the 
challenge of exacting specifica- 
tions and tight schedules, South- 
west Steel is producing results 
for the Petroleum and Chemical 
industries. 





Southwe 


659 


Southwest Steel 
Plate Division, a sub- 
sidiary of Southwest 
Steel Products, Houston, 
is approved for API- 
ASME and ASME 
Code work. 





st Steel 





Plate Division—P. O. Box 7706, HOUSTON 7, TEXAS—Phone, Victor 7751 
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Make sure your Heat Exchangers are 
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HEAT EXCHANGERS 


REBOILERS 
T™y 
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CONDENSERS 
SO am 
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ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


"? 


. STEAM GENERATORS 
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\ scx WATER COOLERS 














E CO Engmecred” 


@ Heat exchangers by EFCO specialists are 

carefully designed to meet you specihc requirements, 

EECO heat exchangers give you long, trouble-free operation 
plus the extra advantages of lasting tightness, 


optimum heat exchange, and minimum maintenance costs, 


bapricators, IN« 


Housten Sa eXas 


SY crt Un 
MtaT TRA = 








Three Clark 660 bhp HRA-6 
Right Angle'’ Gas-Engine-Driven 
Compressors used in vapor 
recovery service 





We 


Clerk No. 4 Multi-Stage Centrifugal 
Compressor, driven by 2500 hp 
steam turbine, furnishing air for 


catalys! regeneration 


Two Clork 225 bhp 
HMA.-6 Gas Engines driving 
vertical water pumps. 





another Clark exclusive 


in Canada’s booming oil industry 


British American solves all compressor requirements with Clark 
“Centrifugals’’ and ‘Right Angles” in Saskatchewan's first cat cracker 


With the recent completion of Saskatchewan’s 
first catalytic cracking unit, Clark compressors 
again play an important role in Canadian re- 
finery progress. 

In this 9000 bbl. per day addition to the 
British American Oil Company’s Moose Jaw Re- 
finery, pressure-volume conditions dictated the 
use of both centrifugal and reciprocating com- 
pressors: 

To meet the air requirements, a Clark No. 4 
Multi-Stage Centrifugal Compressor was chosen. 
High capacity, low discharge pressures and the 
availability of process steam made this unit the 
most advantageous, economically and process- 
wise. 

To handle vapor recovery requirements, 3 
Clark 660 bhp “Right Angle” Compressors were 


PRECISION BY THE TON 





MOTOR DRIVEN © GAS, STEAM OR DIESEL ENGINE DRIVEN bd 


chosen. High discharge pressures, moderate 
capacity and the need for flexibility made them 
the most logical choice. (In addition, two Clark 
HMA-6 Gas Engines are driving water pumps 
for the refinery’s water system. ) 

The advantages gained through the use of both 
centrifugal and reciprocating compressors, in cer- 
tain applications, can be substantial. That’s one 
of the big reasons why the trend is to equip with 
Clark compressors exclusively. Clark builds both. 
Clark builds a// types. You are always assured 
of completely unbiased recommendations. 


CLARK BROS. CO. * OLEAN, N. Y. 


Division of Dresser Operations, Inc. 


OFFICES IN PRINCIPAL CITIES THROUGHOUT THE WORLO 


compressors 


CENTRIFUGAL AXIAL FLOW 





How much 
sulfuric acid 
do you need? 


Among the many Chemico-built contact 
sulfuric acid plants in service today all 


over the world, one has a capacity of only 


five tons per day. Another produces more 


than five hundred tons per day. Others 


range in between 


ms 


' 


Whatever your sulfurie acid requirements 


are, Chemico will design and furnish you 


: 


cow RT Era ¥ 
Y 
4 
a 
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with a highly efficient plant exactly suited 


af 


to your needs... on a one-contract, 


guaranteed-performance basis 


50 Tons 


200 Tons 


CHEMICAL CONSTRUCTION CORPORATION 


\ UNIT OF AMERICAN CYANAMID COMPANY 
188 MADISON AVENUE, NEW YORK 22, N. Y. 


CARLES: CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 


(INTER AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 





EM/A. 
x ry 
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Chemic 0 plants are 
profitable investments 





mes 


®@ They're all as tough as tank armor, these 





hard-hitting coke smashers. They have to be, 
to stand up under the irresistible drive of the 
famed Lagonda 1100 Series refinery still 
motor. Anything short of correct cutter head 


design, proven material, and a process of heat 


treating developed through many years of 


trial, would lay down. But not these babies. 

There isn’t a brand of coke that some one 
of these heads can’t handle for a quick turn- 
around and equipment profitably at work 


again in short order. 


LAGONDA BULLETIN Y-29 
gives a pretty complete story 
of the “how” and “why” of 
tube cleaning. Ask your local 


Elliott man, or write us direct. 


ELLIOTT 


Lagonda Division - Springfield, Ohio 
fo 


THE 3600 SERIES DUPLEX CUTTER HEAD 
a double or wide expansion type. 











How one company cut | PA 
tank car venting time. 
from 16 akan 


to ONE hour 
... safely ... 
with M°S°A. 


Equipment — OQ a .— : ee or 











\ 


TO SOURCE OF COMPRESSED AIR M.S.A.-LAMB AIR-MOVER 


directs the air stream to both ends of the tank. Vapors 
and gases are gathered up and exhausted through the 
outlet horn of the Air-Mover. The expelled air stream is 
tested at 5-minute intervals with the M.S.A. Explosimeter, 
i portable device for detecting the lower limits of com- 
bustibles. Venting is continued until the Explosimeter 


Knocking fifteen hours off the job time for freeing tank 
cars of explosive vapors and gases and bettering the 
safety factor at the same time might sound like magic, 
but it's just routine practice for a large gasoline manu- 
facturing company. 

The line drawing above diagrams the how-it’s-done 
story. An M.S.A.-Lamb Air-Mover is connected to the reading is zero. 
bottom outlet of the tank car, Compressed air, forced 
through the “bell,” expands at high velocity and produces If you are concerned with removing vapors and gases 

powerful suction effect. Air is sucked into the tank from vessels, this M.S.A. equipment team can help you 
through the dome opening where a special deflector do it faster, with greater safety. Write for complete details. 


MINE SAFETY APPLIANCES COMPANY 
BRADDOCK, THOMAS AND MEADE STREETS + PITTSBURGH 8, PA 
At Your Service: 76 Branch Offices in the United Stotes 


MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED 


} | Toronto, Montreal, Calgary, Winnipeg, Vancouver, New Glasgow, N.S 


Call the M.S.A. man on your every safety Representatives in Principal Cities in Mexico, Central and South America 


problem his job is to help you Cable Address “MINSAF” Pittsburgh 





BEAIRD-INGERSOLL-RAND 


Packaged Compressor Plant 


R. racy, inc. has three wells in Harleton Field, Texas 
that have been good producers for years But last 


year the wells were beginning to get old—flowing 
pressures were dropping below gathering line pressure— 
income from the wells was falling off. Yet there 

were large gas reserves still in the formation. So they 
asked us to design a packaged compressor plant 


Full gas production maintained 
which would produce these reserves economically 


This 165 horsepower 6JVG was the result. Now HOW ONE PRODUCER IS 


in operation for several months it is maintaining 


contract pressure of 800 p.s.i. for all three wells—and EXTENDING PRODUCTIVE LIFE 
it's permitting the producers to sell their full OF THREE OLD WELLS 


allowable production of gas 


Let us show you how Beaird-Ingersoll-Rand 
packaged compressor plants can help you maintain 


maximum gas production 


Packaged compressor plant inctudes Ingervoll-Rand gas engine driven compressor, 
Young radiator and all necessary piping, vessels, connections and controls. Note the 
simple concrete slab foundation and the few connections required to put the unit on stream 














we ace 
Packaged Cast Steel Pressure Anhydrous Machining 


Compressor Fittings Bulk Ammonio Fabricating 
Plonts Storoge Equipment 


Steel Warehouse 


THE J. B. BEAIRD COMPANY, INC, 


SHREVEPORT, LOUISIANA 





All over the Nation 


4 urd pre ssure 


Here are a few of the installations of 
storage tanks you'll find throughout the country— 
and there are many more. For Beaird has been 
manufacturing pressure storage equipment thirty 
five years. And during the past five years, Beaird 
production lines have been averaging one major 
size tank per day 


Phis demand for Beaird pressure storage tanks is 
no aceident—it’s the result of Beaird’s advanced 
engineering design, constantly improved manufac 
turing techniques and thorough Inspection and 
testing. That's why the firms which constructed 
these plants chose Beaird—that’s why vou too ean 
have complete confidence in pressure tanks manu- 
factured by Beaird 


Let us have the opportunity of discussing your 
pressure storage requirements with vou 


THE J. B. BEATRD COMPANY. ING, 


SHREVEPORT, LOUISIANA 


Packaged Cast Steel Pressure 
Compressor Fittings Bulk 
Plonts Storage 
Machining 
Fabricating 
Steel Warehouse 


Anhydrous LP-Gos 
Ammonia Systems 
Equipment 














For high-pressure, high-temperature 

service (as well as sub-zero duty), Chapman makes steel 
valves in a range of series from 150 to 2500 Ib... 
in gate, globe, angle and check types .. . 
in steels of many different analyses and 
with suitable trim to resist cogrosion and 
erosion. 

Chapman Steel Valves are accurately 
machined and finished, designed to ASA 
and API ratings, and may be furnished with 
flanged or welding ends. These valves can 


be equipped for any type of operation . . . hand, 

gearing, hydraulic cylinder or Chapman motor unit as shown in 
illustration. So for all standard and any special Steel Valves, check 
with Chapman first. Meanwhile, write for Catalog 20. 


THE CHAPMAN VALVE MANUFACTURING COMPANY 
INDIAN ORCHARD, MASSACHUSETTS 





Mighty Midget THERMOSWITCH ’ Unit 
bosses temperature in tight spots 


1. THE HEAT’S ON in this box making machine heat-seali cabin 
box corners. Speed of boxes passing through determines de heater the Fenwal Midget THERMOSWITCH Thermostat 
mperature . Fo r Fenwal Midget THE RMOSWITCH would detect it instantly and positively. It snuggles into a 
mtrol the four hh ters precisel et must do their tiny space the heating system's fuel accessories box; meas- 


space Only Fenwal Midgets could do it! ures only '4” diameter by 3! ,” but does its job like a Marine 


ng 2. SHOULD OVERHEAT OCCUR in this transport plane’ 


3. THE SHELL TELLS ALL on a Fenwal THER MOSW IT H be 4. FOR FREE BULLETIN: yn Fenw: ol Midg ret THE - ner phoebe H 
i the he tself i sien te t-sensitive element x ind il ' It 


ite yive detailed 1 ry neer 


tract nstantly when a temperature v oceur y sp heation mn th new versat tile THE R MOSWIT* H 
! or clos electrical contact It i r t 1 in confined space Fenwa!l engineers are 
on and vibration, compact and always dependabl to a t on your application problen Write Fenwal 


why they are in use on so man ntr nd et Incorporated, 104 Pleasant St., Ashland, Mass. 


Ria 


THERMOSWITCH 


Electric Temperature Control and Detection Devices 


SENSITIVE... but only to heat 





ASK THE AEROFIN MAN 
About Practical Heat Exchan ge 











There: is a competent Aerofin heat-transfer engi- 
neer near you—quolified by intensive training’ and 
long experience to find the right answer to your 
own particular heat-exchange problem—and backed 
by the research and production facilities of the 


pioneers in light-weight extended surface. 


Ask the Aerofin Man. 


piitions * AeROFIN CORPORATION 


illy adver- 


“system apparat 410 South Geddes St., Syracuse 1, N. Y. 


quest 





BEATS HEAT...STANDS WEAR... 
KEEPS STEEL GOING 


PENFLEX TUBING 
PROVIDES FLEXIBILITY ON FUEL LINES... 
RUGGEDNESS... DURABILITY... RESISTANCE TO HEAT 


Connecting fuel and cooling lines on an open hearth take a constant 
beating. High heats .. . excess wear . . . fatiguing expansion and 
contraction 
One of the nation’s Jargest steel mills solved the problem with two 
Neluiel loldes Penflex products — Penflex interlocked, flexible metal tubing and Pen- 
pone ll flexweld corrugated tubing, with braided wire covering. “Flexineering” 
solving tubing applied the right tubing most efficiently, and more consistent produc- 
— tion resulted 
Penflex flexible metal hose with couplings absorbs any pipe move 
ment due to extreme temperatures and pressure changes. Provides 
outstanding safety and high uninterrupted flow of flammable mate- 
rials. Leakproof, tough and flexible 
Penflex engineers can help you solve flexible tubing application 
problems. Penflex manufactures a complete line of four-wall, inter 
locking and seamless welded corrugated tubing. . from ‘%” I. D. and 
up automatic barrel fillers, accessories and fittings 


Pennsylvania Flexible Metallic Tubing Company, Inc 7207 Powers Lane, Phila. 42, Pa 
Branch Sales Oltices: Boston * New York * Chicago * Houston * Cleveland « Los Angeles 


NFLE 


HEART OF INDUSTRY’S LIFE LINES 


} ‘y 





film type 
xchangers 


(Condensers—Coolers—Evaporators) 
Patent Nos. 1,935,270 - 2,057,597 - 2,424,441 


River water, well water or brackish water are 
all alike to this exchanger because it can be 
cleaned while in operation! The water distributing 


ferrules need only be removed successively for 
the cleaning brush or tool whereby the tubes receive 


additional water which sluices away the 
dislodged dirt. 


Vogt Film Type Exchangers are operating with 
real economy of first cost, operation and 
maintenance in power, petroleum, and chemical 
industries. They serve as Jacket Water Coolers, 
Feed Water Heaters, Hydrocarbon Evaporators, 
Sulphuric Acid Coolers, and Sulphur Dioxide 
Condensers, and can be designed to cool or heat 
any liquid and to condense or evaporate any fluid. 


TOP: Four units at Newton Falls, Obio 

Municipal plant cool water for 

engines and a lubricating oi « er Bulletin HE-7 describes typical installe 
tions of Vogt Film Type exchangers and 


BOTTOM: Jacket Water Coolers serving is available upon request 
engines of 7,300 HP in the compression 
plant of a Western Oil Refinery 


HENRY VOGT MACHINE CO., LOUISVILLE, KY. 


Branch Offices: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, 
ST. LOUIS, CHARLESTON, W. VA. 





exclusive 
Marley features 
that mean 


iy. (@3 
Bt As ICE 


Improve ment of performance and service life of the Marley Multi-Blade Fans — 


vital elements of cooling towers is a continuing project of 
These fans are aerodynamically correct in 


Marley research and engineering. The results of this d ont 
esign to move air in volume efficiently 
effort set the pace for the entire industry Their further accomplishment is to remove 
pulsation with its damaging vibration 
Here are four advanced features that are incorporated 
into current Marley production. They are distinct Marley Patented Laminated 
achievements in cooling tower design, and, Fan Cylinders — 
of course, are exclusively Marley. Built of multiple plies of -redwood, the 
Laminated Fan Cylinder is completely non- 
corrosive and vibration resistant. Field 


service proves its permanence 


Marley Redwood Pipe — 

This header pipe is carefully prefabricated 
in Marley's wood fabrication plant for cool- 
ing towers (largest in the world). Its perfect 
fit and strong, adjustable steel bands on 
close centers assure its long life. On the 


job it is erected easily, quickly 


Marley Flow Control Valve — 


Marley flow control valves insure equal 
distribution of water to each cell and 
effectively handle any quantity of water 
from full basin capacity to complete shut 


down 


Ask your Marley Sales Engineer (in fifty 
cooling tower can be modernized with Marley design features 
' ; ’ e - cities) for detailed information about these 
achievements that have maintained Marley 


leadership 


The Marley {<7 )-)-L)4 


Kansas City, Missouri 








Withstand heat! 


Resist corrosion! 








Insulate! 





Yes—there are concretes that will do 
all three jobs, and save money at the 
same time! Special industrial con- 
cretes made with Lumnite* caicium- 
aluminate cement offer all the placing 
convenience of normal concrete mix- 
tures plus an unusual combination of 
heat and corrosion resistance and 
insulation 

For instance, using Lumnite Ce 
ment with suitable aggregates pro- 
duces concretes that withstand soak- 
ing heat or temperatures up to 2700°F. 
Provides high insulating efficiency, 
too, if needed. And the chemical com 
position of Lumnite Cement makes all 
these concretes highly resistant to 
the attack of sour crude and sulphur 
vapors. 


Performance like this means that 


**LUMNITEL” ts the registered trade 


you can save throughout the refinery 
with fast, economical concrete con 
struction. Down time is cut to a mini 
mum, because special industrial con- 
cretes are quickly placed ky cement 
“gun,” trowel 6» pouring. And they 
reach service strength in 24 hours or 


' 
CSS 


For convenience you may prefer 
to make these special industrial con 
cretes with prepared castables (Lum 
nite Cement plus aggregates selected 
for specific temperature and insula 
tion service—add only water.) They're 
made by refractory manufacturers 
and sold through their dealers. For 
more information write Universal 
Atlas Cement Company United 
States Steel Corporation Subsidiary ), 
100 Park Avenue, New York 17, N.Y. 


nark of the cal 





HEATER PANELED IN CONCRETE [ow 


t. long-service construction of thi 
6 Universal Oil Products cracking 
nit heater utilizes panels cast with 
onomocal retractory concrete one 

the ecral industrial concrete 


vith Lumnite Cement 


WHERE TO USE SPECIAL 
INDUSTRIAL CONCRETES: 


Tank linings and pipe linings for 
protection from sour crude. 


Linings of reaction and reforming 
chambers; fractionating, cracking, 
rerun, distillation, vaporizing, and 
alkalization units; bubble, stripper 
and flash towers; accumulators 
and soakers. 


In furnaces, heaters and coking 
ovens 


in ducts, furnace foundations, 
floors subject to soaking heat 


Stack and five linings 


al Atlas Cement Company 





LUMNITE for INDUSTRIAL CONCRETES 


REFRACTORY, INSULATING, OVERNIGHT, CORROSION-RESISTANT 





THE THEATRE GUILD ON THE AIR 


—Sponsored by lL. 8. Steel Subsidiaries Sunday bk; 


shing Company Publication 


VBC Network 





You’re Always on the Safe Side 


4000 . WHEN YOU SPECIFY 


ASHCROFT 


Mayisafe 


DURAGAUGES 


agauLge it vallable i all 
Bourdon tube material 
(except Types 1179 and 1279), and mount- 
pas . ; n }! »,6an 1 Blo inch dial *¢ A k for details in 
gig cor “p oe : Pi 9 r pr vor tin faxisafe Duragauges. Phone your local 
a adage Ashe! Gauge Distributor. 


oated 


NOTE THE SOLID WALL 


4} , ‘ 


u the trouble and « xpenst 


FOR FAST DELIVERY yuy from you idustrial Distributor. He stocks 
Manning, Maxwell & Moore produ 


I maint 


ASHEROET & AUGES 


wanwe 
A product of MANNING, MAXWELL & MOORE, INC. sreatrorD. Connecticur 


a e 
= 3 
lz v& 8 
31M | MAKERS OF ‘ASHCROFT’ GAUGES, ‘HANCOCK’ VALVES, ‘CONSOLIDATED’ SAFETY AND RELIEF VALVES 
: 

ay AMERICAN’ INDUSTRIAL INSTRUMENTS. BUILDERS OF “SHAW-BOX” AND ‘LOAD LIFTER’ CRANES 


BUDGIT’ AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES 


veace wane 
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How the G-R 
Tubeflo Section Operates 


The principle of design of the G-R 
Tubeflo Section is the arrangement of 
two pairs of large-diameter tubes ex- 
panded throughout their entire length 
into closely spaced diamond-shaped 
hns. 

The cold fluid flows through one pair 
of tubes, and heat is transferred from the 
hot tubes to the cold tubes through the 
multiple fins. The design provides for 
continuous high velocity of the fluids. 





Are you now letting the heat in hot tarry or dirty 
liquids go to waste? G-R Tubeflo Sections can recover 
this heat from cracking coil tar, shell still bottoms, tar 
bottoms, asphalt, and clay-bearing oils. 

Are you having difficulty in heating heavy or 
extremely viscous materials? G-R Tubeflo Sections will 
handle crude oil, crude tar and feed stock without clogging. 

rhese heat exchangers have proven their ability to main- 
tain rated capacity on such services for more than 25 years, 
in installations totaling over 4,000 units, and at operating 
pressures up to 5,000 psi and temperatures up to 950F. 


In many instances G-R Tubeflo Sections are operating with 


complete success on services which had necessitated shut 


down and cleaning of conventional units before the end of 
a run. Recommendations on their application to your difh- 


cult heat transfer operations will be sent without obligation. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


HEAT TRANSFER APPARATUS 








The 
REFINERY CATALOG 
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Wars you have to make fast, 


accurate buying decisions. use the 
Refinery Catalog. Here's the Refin- 
ing Industry’s universal equipment 
guide . . . containing the informa- 
tion vou need for adequate compari- 
sons of hundreds of different types 
of services and products. 

The new 20th (1953) edition 
contains complete catalog data of 
more than 300 manufacturers. No 
wonder Refinery Catalog is used as 
the preferred source of catalog in- 
formation among refinerymen all 


over the world. 


REFINERY CATALOG 





Published by Petroleum Refiner, P. O. Box 2608, Houston 1, Texas 


THE 
UNIVERSAL 
EQUIPMENT 
GUIDE FOR 

REFINERY 
BUYERS 
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CMH 


One dependable source 
for every flexible 


ae 
metal hose requirement 
SST 


{£4 
++ CeeRR FANE SS 


CMH interlocked hose is 
able with metal braid covering available in various types, 
or unbraided in steel, bronze packed and unpacked, in steel, 
or stainless steel. Used where stainless steel, bronze, alumi- 
great flexibility is required at num, brass and other metals. 
high temperatures and high It is used for steam, exhaust, 
pressures. Sizes range from tar and asphalt, etc. Sizes 
%" 1.D. to 24° L.D. Depending 4)" to 12", LD. Depending 
on size, type and material, it on size, type and material, 
will handle burst pressures to it may be used for working 
12,000 psi, temperatures to pressures to 750 psi (con- 

200° F. stant), temperatures to 600 F. 


CMH corrugated hose is avail 


CMH square locked hose is 
available unpacked or with a 
choice of several types of 
packing in steel, bronze, 
brass, aluminum, stainless 
steel, etc. It is used as conduit, 
used for non-searching liquids cable armor, nozzles and 
and gases at low to moderate many similar applications. 
pressures and temperatures Sizes range from %&" to 1", 
Sizes range from %" to 1'4", 1.D. Normally used only at 
D very low pressures. 


CMH double groove (ball 
bearing design) hose is 
available in bronze, steel or 
stainless steel with asbestos 
packing and with or without 
metal braid covering. Widely 


@eeeeeeeeeeeeeoeeeeeeeeeeeeeeeee eee eeeeeeeeeeeoeeoeeeeeeeeeeeeeeeeeeeeee 


ie For full information on allCMH Standard assemblies and spe- 
cae. a hose products write for Catalo cial purpose flexible metal 
ee & purp ' 


130 or see the Flexonics catalogs 


in Sweet's Plant Engineering 
File, Chemical Engineering Cat- 
alog and The iden Catalog 
For maintenance hose, see the 


hose items are manufactured 
for such services as steam, tar 
and asphalt, machine tool 
coolants, machine tool wiring 
conduit, dry granular prod- 


ucts. We will be pleased to 


classified pages of your ap gee 


directory for the name of your send data on any specific : 
CMH distributor. requirement, C4 


* CHICAGO METAL HOSE Division 








re -. 
Fle xonic PYfzUALLOT 1336 South Third Avenue, Maywood, Illinois 
4 


a“ 
In Caneda: Flexenics Corporation of Canodo, itd., Brampton, Ontario 


Expansion joints ~ Metallic bellows 
\ } ond 


bellows ossemblies — 


Flexon identifies 
CMH products that 
have served industry 


for over 50 years 
Flexible metal hose 


Aircraft components — 


Petroleum R 








I f Your Tubing Problems 


Involve Corrosion Resistance... 





THEN HIGH QUALITY, 
WELDED STAINLESS TUBING 
WILL IMPROVE YOUR EQUIPMENT, PRODUCTS AND SERVICE 


if you are fabricating or using tubing in corrosion resi tance applir itions such as heat 
exchangers condensers evaporators boilers, then ull lower n untenance costs, 
Sizes improve youl prod iets and sncroase the ervice life of your equipment by using 
Pacific hig 1 quality, Welded Stainless Tubur 
and Analyses 


TUBING 
SEAMLESS CARBON . a 
MT—1015, 1020, 1025 strip is fusion wel led under an inert gas shield (no flux or filler is used) to prevent 
Round: %'' 0.0. + 
>quore + ’ 
SEAMLESS ALLOY 
4130—NE 863 
Round: %e'’ O ).0 produce s clean smooth surfaces. Subsequent annealing to remove all traces of work 
Saqvuoar to Of " 
cnaome . hardening further refines the weld area Soundne of the weld is doubly insured by 
4% -6%, 6%-8%, 8%-10% special testing when welding and by the cold finishing operations that are employed 
et %'' O.D 
STAINLESS STEEL Phere is no need for you to take chances with ordinary tubing when you can be sure of 
wen nd Welded res ilts with PATI } igh quality, Welded Stainless Pubing It’s available now in sizes 
Types 304, 316, 321! pa os : : : va 
Round: Ya’ to 2% from 14” to 24s” O.D. in ly pes 104, 316, 321 and 347. For complete information 
vor ol? 0.0 ” 
WELDED CARSON he write or mail the coupon today. If your need is urgent call UNderhill 0-133] 
%,''to3' O.D 
BARS 
C-1018, 81113, GI137, FSINI7 - 
COLD FINISHED max. wall) up to 134” O DD 
%'' 102% 


PATCO Welded Stainless Tubing is made from bright-finished, hig! jualit flat-rolled 
trip of uniform thickness and hardne Phe finish is inspected on both side The 


porosity or contamination of the welded metal. 


The tube is then subjected to severe cold work which removes the weld flash and 


West Coast representatives for: Superior Tube Company, manufacturers of fine 
small tubing in all analyses from .010” to %s’ O.D. and in certain analyses (.035” 


For Other Shapes, Contact Mill 





PACIFIC TUBE COMPANY 
5718 Smithway Street 
Los Angeles 22, Calif. 


Gentlemen 


YOU CAN'T BEAT FOR TUBING 


CIFIC 


Please send me information on your welded stainless steel 
tubing 


Have your representative call 
Nome 
Firm Name 


Address 


- First Steel Tube Mill in the West 


~ 


City - 


Cc aa a ae ee 
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ERKOTE 


ANOTHER 


APPLICATION OF MASTIC COATING 


> 
» 


An insulating coating that stretches your savings.... 


ERKOTE Mastic is elastic ! 


Ordinary rigid-type insulation soon cracks, chips and 
peels on surfaces that expand and contract under ther- 
mal cycling. Erkote 3X Insulating Mastic is flexible 
..» provides a permanent insulating and protective 
coating that is resilient under the most severe thermal 
changes and weather conditions. 


It is sprayed on in one seamless application and ad- 
heres to almost any type of surface. It requires no 
mechanical means to hold it in place, regardless of sur- 
face angle: it sheds water and is extremely resistant to 
chemicals and corrosive fumes. Its perfect bonding 
properties offer a maintenance-free coating that pro- 
tects your investment in costly operating equipment 
year after year! 





Where reflection of light and heat is desirable, Erkote 
$X Insulating Mastic is applied and covered with 
. ig 
i:rkote Finisher which is available in white and a wide 
range of colors. 


““3-in-1 protection” makes 
every job our responsibility 


Since we develop and produce our own mastics and 
paints and furnish our own trained crews to apply and 
maintain Erkote products, we assume full responsibil- 
ity for the quality of the materials and the workman- 
ship on every job we undertake. Development eee 
manufacture ... application... you get all three from 
one reliable source! 


Earl Paint Corporation * 240 Genesee Street * Utica, N.Y. 


Sales Offices: Houston, Philadelphia, Baltimore, Pensacola 


ERKOTE 


FOR USE WHERE PAINTS FAIL 


vee our catalog in 


or write for copy 


ERKOTE PRODUCTS 





TECHNICAL 
COATINGS 


Corrosion Resisting Mastics, Mica Mastics. 
insulating Mastics, Vapor Seals, Troweling 
Mastics, Color Finishers, Industrial Paints and 
Varnishes. 





Petroleum Refiner 





In Natural 


The natural gasoline plant, 
illustrated above, was de- 
signed and constructed by 
Pritchard for Hugoton 
Plains Gas & Oil Co. It's 
located astride the Oklo- 
homa-Kansas border, 
three miles north of 
Tyrone, Oklahoma, and 
has a design capacity of 
120,000,000 SCFD. 


Chemical Division 
Power Division 
Petroleum Division 


Natural Gas Division 


Means 


~ GUMPAGT DESIGN 4 ore, rsa, cone 
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UI a 
Gasoline Plants by Pritchard 


Here is just one example of compactness of design made 
possible by Pritchard’s modern concept of engineering, 
processing and design...design that means big savings on 
initial investment and operating costs, with no loss of 
capacity or operating e;ficiency! 


Why not avail yourself of Pritchard’s skill, experi- 
ence and facilities on your next gasoline plant or 
refinery project? 
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Dept. No. 298 210 West 10th Street, Kansas City, Mo. 





District Offices: CHICAGO « HOUSTON +» NEW YORK + PITTSBURGH 
TULSA + ST. LOUIS + Representatives in Principal Cities from Coast to Coast 


af Pubi shing ( 





with BIRD-ARCHER 
AMINE TREATMENT 


Unretouched photograph shows the ravages 


of corrosion on condensate return lines 


Corrosion of piping in steam and condensate return lines is an Bulletin CP 100 
expensive two-way headache. (1) It leads to large outlays for pipe gives all the facts on 
replacement and maintenance. (2) It often results in plugged Bird-Archer Amine 
return lines and traps due to the solid products of corrosion. Treatment. Write fc 
Bird-Archer Amine Treatment effectively eliminates these troubles your copy. 

at low cost. 

Here's how. Amines are fed into the boiler or into the steam 

and condensate systems. The amines raise the pH value of the 

condensate and also tend to inhibit equipment-destroying 

corrosion through surface protection of the metal itself. In scores 

of plants, this Bird-Archer system has more than paid for itself by 


substantially cutting replacement and maintenance costs. 


“3 BIRD-ARCHER 
WATER TREATMENT 


#5 ct 
THE BIRD-ARCHER COMPANY, 4337 NORTH AMERICAN ST., PHILADELPHIA 40, PA, 
NEW YORK ¢ CHICAGO 


\ 


IN CANADA: The Bird-Archer Co., Limited, Cobourg, Ontario 
In Mexico: Calderas y Accesorios, §.A., Amsterdam 291, Mexico, D.F 








WHEN YOU 
Standardize on Nordstrom Valves 


You Standardize on Dependability 


Whatever the service, whatever the size of the line, write Nordstrom 
valves into your standards. That way, you can make your first 
valve installation in any spot 


a permanent cne. 


Rockwell Built 
Anct ry rw’ Nordstrom Valves 











A *150 Valve 
with a 


+5 000,000 
Job 


Somewhere in almost every 
plant, somewhere in almost 
every line of flow, there is a 
key valve—a valve that must 
operate in an emergency. 

Often one small valve that 
costs only a few dollars pro- 
tects plant investment running 
into millions and human life 
beyond price. 

Take the case of the valve 
shown here. This is the control 
valve which actuates the 
cylinder controlled Nordstrom 
valves in case of emergency, 
and divorces the compressor 
station from the main line. It 
closes the inlet and outlet of 
the station and opens the main 
line valve. 

Most often a key valve like 
this will be a Nordstrom. Be- 
cause Nordstroms perform so 
well in key spots . . . because 
any piping system is only as 
good as the valves that control 
it, naturally Nordstrom valves 
have been specified for thou- 
sands of petroleum, gas, chem 
ical and general industrial 
services. 

The Nordstrom record of de 
pendability and low cost is the 
best recommendation you could 
ask. Rockwell Manufacturing 
Company, 400 N. Lexington 
Ave., Pittsburgh 8, Pa. 











LEerFERS 


Sittig in Italian 


Praise From Editor 


“*Painstaking”’ 


Letter in Reverse 


Instrumentation Handbook 
cess Issue 


) Refineries the whole world over 


keep ‘‘cat-crackers” on line longer... 


cut turn-arounds to a bare minimum... 


GET MORE GASOLINE / 


(and higher powered gasoline) 


FROM SAME CRUDE! 


This Leaflet Shows How— 
SEND FOR IT! 











Today's temperatures and pressures 
make short work of vesterday’s vani- 
ster linings! That's why more cata- 


Ilys t revgenerators are us my » Klemp 
Hexteel. Hexteel, when applied as a reinforcement mesh 
and filled with a cement filler, reduces turn-arounds to a 
minimum and helps avoid scouring and abrasive actions 
of the catalyst which can quickly ruin cat crackers and 
thermal crackers 


Floorsteel, more flexible, is used in the same method = & 
in lining lead-in and lead-out pipes and in the ; 
narrow throats of the regenerators 


Mail coupon promptly 
for Hou-to-Do-It facts! 


AND FLOORSTEEL'" 
REINFORCEMENT MESH 


KLEMP METAL GRATING CORPORATION + 1371 NORTH BRANCH STREET, CHICAGO 22, ILL 
PLANTS AND WAREHOUSES AT CHICAGO, ILL. AND HOUSTON. TEXAS 


Suppliers to the petroleum industry for more than 40 years—Diamond R 
and stair treads, Hexteel and Floorstee! 


pewreroneroeoeeeeee22 ee 
MAIL COUPON OR 1 Klemp Metal Grating Corporation 
TELEPHONE now! 1371 North Branch Street 


: 4 Chicago 722, Illinois We read the Word with Sa 
Let the specialized Klemp : 
engineer know your prob- Nease send me inform n about Hexteed and Floorsteel as 
lem, give you complete used in the petroleum industry 


information on HMEXTEEL 
and FLOORSTEEL. Write today. If NAME 
you have an immediate problem, 
‘phone Klemp (collect) NOW. Ne ADDRESS 
obligation! 


Chicago, Ill. WHitehell 3-0845 city 


veted and Welded gratings 





Samples of New Du Pont 
Fuel Oil Additive No. 2 


Fuel oil stabilization has often proved 
difficult and expensive since the usual 
oxidation inhibitors used in gasoline, 
greases and lube oils have liule effect 
on fuel oils, 

Because fuel oils can cause filter 
screen clogging, stabilizing them ts im- 
portant from a customer relations as 
well as quality standpoint 

If you have such a stabilizing prob- 
lem, the chances are that Du Pont Fuel 
Oil Additive No. 2 can help solve it. 
This new ashless additive was devel 
oped especially as a dispersant and sta 
bilizer for distillate fuel oils. Being 
highly effective, it gives desired results 


at low cost. 


TO PREVENT CLOGGING, Fuel Oj! Ad- 
ditive No, 2 not only acts to ret ird the 


formation of insoluble residues, but 


also reduces the particle size of those 
insoluble residues that are formed. 
Through use of the new additive, 
catalytic cracked stocks of the proper 
boiling range can be blended with 
straight-run products at no sacrifice in 
the field performance of the blend. This 
helps to increase yield and flexibility. 


SAMPLES of Du Pont Fuel Oil Ad 
ditive No. 2 are available for testing in 
your own stocks. Any Du Pont Petro 
leum Chemicals Division representa- 
tive or district office will be glad to 


supply you. 


Better Things for Better Living 
through Chemistry 


THESE FOUR FILTER SCREENS show clearly the 
mprovement in two « to which Du Pont Fuel 


been added 


Oil Additive No. 2 ha 


Petroleum Chemicals 


' vv 


E.1.DU PONT DE NEMOURS 


& COMPANY (INC.) 
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Blend 50,000 bbls. of 
gasoline in 2 to 3 hours 


How much time is involved in blending gasoline 
big tanks under your present methods? 
You can cut this down—to as little as two to three 


hours for 50,000 bbls. of automotive ftuel with 


LIGHTNIN Series SE Mixers 


DO THE JOB WITH LESS HORSEPOWER —You can 


cut operating Costs, too because LIGHTNIN Mixers de 


liver as much as few times the volumetric flow possible 
with other bl nding methods 
For example, to add TEL at 4 cc. per gallon to 65,000 
bbls. of gasoline you need only two 20-HP LIGHTNINs 
Their high pumping capacity sets up a constant, 
over-all flow in the tank, providing complete top-to 
bottom turnover eliminating dead spots, and assuring 


uniform viscosities 


RESULTS GUARANTEED — You can be sure LiGHTNIN 
Mixers will do the job rie/t. Results are fully guaran 
teed—and based on years of research plus thousands 
of successful installations. LIGHTNINs are operating in 
tanks as large as 140,000 bbls. Many have been in 


continuous service 20 years and more 


SAVE ON THESE OTHER MIXING JOBS — You'll 


also save time and horsepower by using LIGHTNIN 
Mixers for blending lube oil, mixing charging stocks 
liming re-run stocks, cutting back asphalt, controlling 
bottom sediment in crude tanks. To get a// the facts, 
without obligation, just write us or mail the coupon 


today 


Easiest maintenance ever 


New LIGHTNIN Model SE is easier to 

keep in operation than any other 

side entering mixer. Here's why 

1. POSITIVE SHUT-OFF SEAL permits 
repacking stuffing box without 
draining tank. Mechanical shut-off 


FOR PETROCHEMICAL MIXING, hydrogena FOR CAUSTIC TREATING, feed water treat aon & ony % Ge ah eine 
tons, solids suspensions, high-efficiency stripping ng, preparing specialties, and dozens of 
operations, LIGHTNIN turbine offe >m other jobs, you can standardize on LIGHTNIN . CHOICE OF STUFFING BOXES (or 
adaptability to the f J ize > Portable Mixers. Thirty models. Sizes '/e to 3 HP low-maintenance mechanical seals 


HP to suif your conditions 


. y ~ S he Exposition—May 14-23 
“Lightain Mixers SSS 


LIGHTNIN Mud Mixers ot Dresser Industries, Inc., Exhibit 


' MIXING EQUIPMENT Co., Inc. 
164 Mt. Read Bivd., Rochester 11, N. Y. 
@ In Canada: William & J. G. Greey, Lid., Toronto 1, Ont. 


Get these helpful LIGHTNIN Catalogs ([) DH-S0 Laboratory Mixers Please send me the catologs checked at left. 
C) 8-75 Portable Mixers (electric 
nformat s yours for and oir driven) 
nt helpful data (CJ 8-102 Top Entering Mixers 
' best type of vesse (turbine and paddle types) 
nd operating hints n () 8-103 Top Entering Mixers Company 
f LIGHTNIN Mixers (propeller type) 
B-] 04 Side Entering Mixers 
MIX fluid mixin eciali C) 8) 

CO fivid mixing specialists (J B-106 Condensed Catalog 

(complete line) 
([) 8-107 Mixing Date Sheet NST 
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VULCAN MANUFACTURING DIVISION 


[ 





















Gilbert M. Wilson 


A 
VV « ern Editor 





PHE PACIFIE 
both sides of the United States-Canada 
border. and long noted for its lumber 


Northwest region. on 


ing, fisheries. industries and magnifi 
cent scenery rapidly is vaining stature 
is an important petroleum refining 
center 

kor many years, a modest amount of 
refining of imported crudes, amount 
ing to around 30.000 barrels per day. 
tanker 
and other sources, has been carried on 
in the region. chiefly the 
Under the stimulus of 
completion, scheduled for this fall. of 
the Trans Mountain pipe line bringin 
Alberta crude to the Pacifie Coast at 


refineries are be 


brought in by from California 
Vancouver 


area the early 


Vancouver, existing 
ing modernized and expanded and. of 
new re 


greater signihcance. 


either 


even 
fineries are about to be con 


structed or are on drawing boards 
and planned for the near future 
The prin ipal refineries in the area 
are those of Imperial Oil Limited, lo 
cated at loco, British Columbia, some 
to 10 Vancouver: 
Standard Oil Company of British Co- 
lumbia Limited, located at 
about the same distance northeast of 
Vancouver; and Shell Oil Company 
located at Shell- 
burn, in the area. All 
of these plants front on Burrard Inlet, 


miles east of 


Burnaby 


of Canada, Limited. 
same general 
a principal waterway that opens into 
the Straits of and, in turn 
the Pacific Ocean. In addition. there 
are several small refineries in_ the 
W ashington-Oregon these 
sisting of a 5000-barrel-per-day refin 
ery at Spokane and two asphalt plants 
in Seattle and Portland having a com 
7000 barrels per 


Georgia 


area: con 


bined capacity of 
day of heavy crude oil imported from 
California 


There follows 


existing plants, 


a description of the 


together with expan 


sions either underway or planned for 


the near future 
Expansion by Imperial 
Imperial’s refinery. which presently 
has a capacity of 12.000 barrels per 
day of brought in by tanker 
prime ipally from California fields. cur 








rently is being expanded to a capacity 
of 22.500 barrels daily. A fluid cat 
cracking unit of 7600-barrels 
per-day capacity is a part of this pro 


alytic 


gram. Other equipment being added 
include atmospheric and vacuum distil 
a gas recovery unit and a 
treating plant. This expansion work 
handled by Bechtel 
Limited, is estimated to cost approxi 
mately $13.5 million. It is expected to 
be completed this fall, at the time the 
Trans Mountain pipe line Is ¢ omplete d 
British 
whose plant has 


lation units, 


being Canadian 


Standard Oil Company ot 
Limited 
a capacity of 8300 barrels daily, op 


Columbia 


erating on crudes imported by tanker 
from California, has expressed inten 
tion of expanding their facilities but. 


had 


not announced spect plans as to size 


up until the time of this writing. 


or type of equipment to be constructed 
At the present time, their plant manu 
factures two grades of gasoline, stove 
diesel and 
fuel oil 
Shell Oil Company of Canada, Ltd 
which has been processing 5000 bar 


furnace oils and residual 


imported crude oil 
some South 


started pre 


rels per day of 


from California and 


American sOuUTCeS has 


liminary work on an expansion pro 


rram that will nearly doube its crude 
intake capacity, bringing it up to about 


15.000 barrels daily. The expansion 
program, to cost an estimated $10 mil 
lion is scheduled for completion in 
1954. although the first 
which will permit a substantial increase 
intake. will be 
Frans Mountain line 
this fall. The 
a fluid eat 


unit feed preparation 


early stave 


in erude oil ready to 
Ope rate when the 
commences operation 
facilities will include 


erae kine 


and product recovery system; propy 


new 


alvtic 


lene polyme rization and increased 


storage and products handling facili 
ties. The expanded refinery will manu 
facture cvasoline. dit sel and heatine 
oils, bunker fuel asphalt and other 


products. The Fluor Corporation has 


the contract for expansion work on 


this plant 
Another 


plant this one to he a 






completely new installation, is slated 
to be constructed at Kamloops, British 
Columbia. some 155 miles northeast 
of Vancouver. Situated within a mile 
sites on 


of one of the station 


the Trans Mountain pipe line, this 


pump 


refinery will process an estimated 2500 
barrels per day of Alberta crude to 
be taken from the line, according to 
plans announced early this year by 
the Aamloops Refinery Syndicate, a 
locally-finaneed group. W. M. Barnes 
Company has completed preliminary 
surveys for the plant. Construction is 
scheduled to start this July, with com 
pletion expected early in 1954. Esti 
mated cost of this plant is placed at 
$ Included 


an atmospheris 


> million in the facilities 


will be 


topping 


and vacuum 


Thermofor catalytic 


catalytic 


unit, a 
polymeriza 
tion and the 
usual facilities such as rail and truck 


cracking unit, 


unit, gas recovery unit 
loading racks, offices. et 
According to some published re 
ports, British-American Oul Company 
Limited also 


refinery in the 


construe 
Vancouver 


is consid ring 
tion of a 
area of British Columbia although no 
this effect 


definite announcements to 


have been made 


South of the Border 


side ot the horder 
construc 


defi- 


referred to as be 


On the 


important 


south 
several refinery 


tion programs have been either 


nitely announced or 
ing considered for the near future 
is General Pe 


5.000-barrel 


Foremost among these 
troleum ( or poration s 
per day refinery to be located on a site 


nea} Wash 


northwest of Bellingham just south of 


Ferndale. some 12 miles 
This new plant, 
brought to the 


extension of the 


the Canadian border 
Alberta crude 
site by a WM-mile 
Mountain pipe 
refinery and 
distillation 


proc essing 


to use 


Trans line will he a 


full 


prumary 


scale will have a 


unit and = four 


secondary units, including 


a Thermofor catalytic cracker, a 


thermal gasoline reformer, a thermal 


cracker 


tion unit. The 


and a catalytic polymeriza 


refinery will have stor 








Vital in National Defense... 


barrel 


uilein 
refinery i! the by el 
provided the \ ishinetor 
land la could be amended 
land 
rmosed amend 

introd ced 
understood 
indicated it may 
Oreeon if the 


prEhppaarny am owt 


vot bv inended 
proposed rehinery 
dsotey othe 


Oil and Retna Company 
ed I i! independ 


in the Chicaeo-\Vinne ipol 
ed plan lo con 


Compe 
etntnecpunnne truct 
! 1O.000-barrel-per-day refinery in the 
Pueet Sound area near Tacoma. Wash 
Pentative plan eall for start of cor 

min July of thi 


perate on 


veut The tt 
Alberta crude 
ty Tras NMountai 


“But 


one 


A Part” 
ont may 
of the ultimate 
rehinern ind plant 
Northwest irea oma 
fact that the Prat 
re lated to deliver 
POM) barrels of 
Alberta 


heel il eal mitly were wed lo 


represent 


| 
retittiieet 


crude per day om ittimatels 


of 2OO.000) barrels per dav by 


! 
-tallation- 


ell the 


nain 
iltin 
peti rte 


\Market demand in British Columbia 
vw petroleum products now amounts 
between JOLO00 and 1O.000) barrel- 
day and. for Washineton. Orego 
md a part of Idaho. betwee 
nad JOO.000 barrels 


2 SOOO) 


per day Drie itive 


i 
of the rapid inerease in demand it 
the Pacifie Northwest is the 
pared it LOST bw the 
irch Lnstitute Tabie | 
obable demand for 
through L960. of 


harrels per day} 


report pre 
Stanford Re 
which shows 
prod 


Tt fined 


four mayor 


TABLE 1 


These heures o not include the 
o. Wash vhich | upplied 
i products line from the Salt Lake 
retinin ivea. Markets at other 
the Pacifie Coast also may 

products refined in the 
Northwest ince 


mu hroomin 


ilifornia 


urrently 
' | 


ipplvin " 
ition merease plus i dispropot 
tionate share of the military petroleum 
demand. is tinding it difficult to meet 
I} market demands of the 
states area that 


ippl ed trom that tate’s 


western 
heretofore had been 


Oo itput 


\sid 
the building of 
itv in the 


from purely economiue aspects, 


a large relinery capac 


Northwest is 


defense 


pacity most 
Important from the 
standpoint It will 


<ource of supply immune 


national 
provide for the 
lirst time. a 
to attack. by enemy submarines. against 
tankers hauling 
from 4 


products up the coast 

This danger. which 
caused during World 
War Ul almost « i ! ould by pres 


other ir. oul 


tliferr " 


' 
tanker ) ‘ 


‘ tk 7 ) i 
roleum rroduets had 


tanker lee Pacitve 


crude and 


! iT itt 
ulding new rehoin 


offset by 


revion ine 
rta crude ire 
est’ thar thos 

i. Crude re 

Canada irrenthy 


billion 


wm rate tf 


estimated 1.7 
i! 


und i : y al 
1 300 million barrels per veat 


tir crude 


t i conti ! 


ipply ol 
bevy efineries in the area served by 


the Trans Mountain pipe line 


Sees Further Expansion 

Phat further 
facilities. over and 
takine jl wee 
iilure ix to hve <cCen om thre 
of John R. White. executive viee-presi 
dent of Imperial Oil 


January 9 of = this 


expansion of refining 
ibove that 


may be expected in the 


ilre ady 
remarks 


Limited. in a 
~peech delivered 
vear before the Pransportation and 
Cusioms Bureau of the Vancouvet 


Board of Prade Without 


prediction he said. I will say 


venturing 
that in designing our company s new 
refinery here we left considerably more 
room for growth than is normal.” He 
then added that Vaneouver could we lI 
hecome an important oil refining and 
since it is strategically 
Paciti 
said that even if no such trade 
British 


SOoOneT or 


export centet 
located lo supply the area 
White 
should develop it is felt that 
Columbia's growth will 
iter make use of any surpl is Capacity 


that may exist 


Samuel McKee Retires from 
National Bureau of Standards 
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t t | 
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1952's New Reserves Fall 
Short of '51 Peak 


Total still exceeds production for moderate net increase 


although volume proved during year smallest since 1947. 


RESERVE PROVING in the United 
States in 1952 was the least sueee sful 
of the past five years despite a record 
volume of wildeatting. New reserves 
of crude oil and natural gas liquids 
were proved up on the total amount of 
3,506, 126,000 barrels That was the 
smallest volume proved upinany year 
since 1947. It fell far short of the 
record setting 137.945.0000 barrels 
proved in 1951. The 1952 total in 
cluded 2.749,288.000 barrels of crude 
ind 556.838.0000) barrels of natural 
rus liquid 

The industry proved up more re 
erves than it consumed in the form 
of production in 1952. The amount 
proved up exceeded production hy 
764,572,000 barrels. However, this was 
the smallest net increase in reserves 
ince 1947. It contrasted with the ree 
ord breaking net gain of 2.656.572.0000 
barrels in 195] 

By virtue of the *, billion barrel 
net increase in 1952, U. S. proved re 
serves of crude and natural gas liq 
uids rose to 32,957,205,000 barrels at 
end of 1952 from 32.192.033.000 at 
end of 195] 

This moderate increase of 2.1 per 
cent in reserves available was satisfac 
tory from the viewpoint that it was the 
same as the small, 2.4 percent rise in 


) as compared with 


production for 1952 
1951. The reserves were inereased in 
proportion to the small rise in pro 
duction, The reserves at end of 1952 
were 12.4 times the annual production 
of 1952. just as the reserves at end of 
1951 had been equivalent to 12.1 years 
of production at the 1951 annual rate 
The reserves of nearly 33. billion 
barrels at end of 1952 included almost 
8 billion of erude and nearly 5 bil 
lion of natural gas liquids 
The above figures are from the re 
cently released annual reserves reports 
of American Petroleum Institute and 
American Gas Association. (See tables 
herewith 
Natural - reserves were proved 
ip in the U.S. in 1952 in the amount 
of 14345.513.000,000) 614.35 trillion) 
el feet That was the third best 
on record exceeded hy the 16.1! 


FCONTISTED ON PAGE tte 


Estimated Proved U. S. Reserves of Crude Oil, Natural Gas Liquids, and Total Liquid 
Hydrocarbons, by Years 


Sources: Crude Oil by API; Natural Gas Liquids by AP! and AGA 
THOUSANDS OF BARRELS 


NEW OLL ADDED DURING YEAR 


Total 

Through Through 
Revisions of Through New bE stemated 

Previous Discoveries Discoveries Proved 

PE stemates of New Extensions Reserves 

and Fields and and Production as of Increase 
Extenssons of New Revisions During End of Year Over 
to Known Pools in Columns Year Column Previous 
, : 


Fields Old Fields l e pee Year 
YEAR l 2 3 


Crade Oil (Incl. Cycle Plant and Lease 
Condensate 


Crade Oil Only 


Natural Gas Liquids | Condensate, 
Natural Gasoline and Liquched 
Petroleum Gases 


Total Liquid Hydrocarbons Crude Oil 
and Natural Gas Liquids 
i 


Estimated U. S. Reserves of Natural Gas, by Years 


Source: American Gas Association 
(Millions of Cubic Peet-—11.65 psia, at 60 deg. F.) 


NATURAL GAS ADDED DURING YEAR 


Discoveries Total of Estimated 
of New Discoveries Net Net Proved Increase 
batensions Fields and Revisions Change Production Reserves Over 
and New Pools and m During as of Previous 
Revisrons§ «in Old Fields Extensions Storage Year End of Year Year 





Whether you are planning to build a com- 
pletely new refinery, the addition of a new 
unit, or general plant remodeling — Macco 
Refinery Division is equipped to meet 
your requirements. The fifty-million cubic 

foot wet gas handling and repressuring 
plant illustrated is a typical MACCO 
“grass roots” job. Starting from scratch at 
a miles-from-nowhere site, ground was 
prepared and all materials trucked in from 
supply bases 12 to several hundred miles 


away. Arrival was precisely timed to fit a 


most exacting construction schedule. The 
job was completed on time —proof that 
\fACCO does a job! 


PUTS YOUR REFINERY On the map! 





Does a Job! 


REFINERY DIVISION 


MACCO CORPORATION 


14409 SO. PARAMOUNT BOULEVARD, PARAMOUNT, CALIFORNIA 


Gulf Publishing Company Publication 
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OVER OR UNDER...LAND OR SEA...BROWN & ROOT'S 
EXPERIENCE CAN SAVE YOU MONEY... TIME! 


Four decades of diversified experience materials Brown & Root can help you. 


in heavy construction and engineering Centralized responsibility coordinates 
has developed a “know-how” for Brown . . ; nm: 
engineering and construction. This plus 


& Root which can be invaluable to you. ; : d 
loval personnel will save your firm time 


Over the vears Brown & Root’s techno- 
‘ , .. money, 
logical developments have provided im- , a 


portant savings of time and money for 
, If your company contemplates new con- 


many clients, 
struction or plant expansion a call from 


Regardless of your interest, be it in fin- you will place Brown & Root plant plan- 


ished products — fabricated parts or basic ning experts at your disposal, 


BROW! & ROOT, Inc. 2 EM Hineets Condtadbed 


8 oO xX H OV Ss 4 7s @& 2 8 
CABLE ADDRESS BROWNBLT 
BROWN. BILT 


Associote Companies BROWN ENGINEERING CORP e BROWN & ROOT MARINE OPERATORS INC 


Petroleum Refiner 
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Number 3 at AIOC Almost Ready 

The reactor top-section is lifted into place as this Fluid 
catalytic cracking unit approaches completion at the Kent, 
England, refinery of Anglo-lranian Oil Company, Ltd. One of 
three such units designed by The M. W. Kellogg Company for 
three different AIOC refineries in the British Isles, it is rated 
at 10,000 barrels a day. The other two crackers are on stream 


Who's Building 


Large Expansion Planned for 


| t ; t \! S10 


AIOC Puts Distillation Unit rhe BP Res rp" 
In Operation at Kent Refinery =r !!schit Gmbit ha 


\ 1 


Shell Chemical Gets New Plan 


i is hee 


Gulf Publishing Company 


Imperial to Raise Capacity at r 


Pan American's Texas Refinery | Quebec Refinery by 25 Percent 


AIOC Vacuum Flasher Is Ready 

This new vacuum flasher has just been completed at the 
Grangemouth, Scotland, refinery of Anglo-lranian Oil Company 
Ltd., by Kellogg International Corporation. Having a capacity 
of 17,500 barrels a day, it will provide fresh feed for a 10,000 
barrel-a-day Fluid catalytic cracker currently going on stream 
for AIOC. The M. W. Kellogg Company designed the new unit 


Phillips Petroleum Increasing 
Nitric Acid Capacity at Etter 


i 


German Firm Plans Extension 
Of Refinery at Finkenwerder 
Pet 


the Ker 


now the an 
refinery has 
thbout 700.000 


intends t 





Who's Building 


Phillips Holds Up Work on 
Huge Sweeny Expansion Program 


| | 


MSA May Soon Get Plans for 
$20 Million Greek Refinery 


Standard (Ohio) Signs With 
Procon for New Operating Units 


\ 





“Pretty Maiden’’ Gives 
Name to AIOC Refinery 


Ira 











Magnolia Awards Contract to 
Lummus for New Reforming Unit 


Great American Gets Interest 
In Sunset Oil; Plans Expansion 


\ 


Amerada and Signal Team on 
New Natural Gasoline Plant 
\ er 


~ 


1oOs4 


Union Oil Postpones Project 
For Pacific Northwest Refinery 


i 


Construction Begins on Lion's 
New Orleans Chemical Plant 





Covering the 


FIELD PROCESSING 


YOU CAN COUNT ON CONTINENTAL 


for Quality and Sewive 


Experienced engineers and service specialists, 
offering equipment and supplies of proved quality. 


Sea Qasr tmbrhrt 


That's what you get when you count on Continental. Oil sHOW 





“BACKING UP’ the Readings 
with 25 YEARS EXPERIENCE 


of a 


For a quarter the 


DANIEL with 
dependability and accurate orifice meter 
all of 


” 
above, a 30) 


century, 


has been synonymous 


classes service 


Daniel 
orifice fitting and mete 


measurement in 


Illustrated senior 


run the 
Danicl Products used during the Refugio 
Orifice Meter Tests, sponsored by the AGA, 


one of 


the 30 Da el F ftin in our hoot} 


name 


#39 Scie 


the ASME and U.S. Bureau of Standards. 
Service and engineering consultations, too, 
are readily available with factory branches, 
sales offices, and warehouses strategically 
located in the very heart of the main oil 
and gas producing areas—-Sales Agencies 
in all principal cities of North and South 
America. 


tific & Technical Bldg. at the Tulsa Oil Show 


DANIEL oriFicE FITTING COMPANY 


INCORPORATED 


3352 Union Pacific Ave., Los Angeles 23, Calif. « 5405 Clinton Drive, Houston 20, Texas 


Sales Offices in 


Dallas « Tulsa « Odessa 





‘ 
S putting tl 
100 acres, it has leased 


140) acres tor eventua 


New Cat Near Completion at 
ages a Refinery 


a Houdriflow catalytic 
the new Lingen-Holt 
i West (Gsermany 1s 
n. Work on this part 

ocess equipment started 
Lingen refinery 


nm strean this 


is expected 
summer. It will 
luced from the kms 
West Germany Full 
about 10,000 barrels a 
partial operation in 1953 
average about 4000 barrels 
refinery is being built by 
rs through Gewerkschaft 
kemsland 
installation is the 


ss crude pro 
rewion iB 
vacity will be 
while the 
expected te 

a day The 
(rerman operat 
Eerdoelraffinert 
The new Lingen 
modern Houdriflow 
built in Europe 


first moving hed 


writ te ” 


Shell Oil Benzene Plant Goes 
On Stream at Houston Refinery 


A multi dollar integrated 
platforming” and aromatics extractive 
distillation plant, which will add about 
10 percent to the domestic output ot 
plus a large volume of toluene, 
has just been put on 
Oil Company's Houston refinery 

The yearly output will exceed 19,000, 
000 gallons of benzene and 33,000,000 
toluene. Aromatic and non 
products are blended int 

motor gasoline and 


million 


benzene 
stream at Shell 


gallons of 
aromatic by 
aviation gasoline 
special products 

The installation li ) s kind 
operation m thi 
tive distillaty 
Shell 


Brazil's Refineries to Fill 
43 Percent of Needs by 1954 


\ ‘i petro leum refining 

jual 43 percent of the 

requirements by 1954 

government trade bureau 

government's ubata 

uld be operating by 1954, with an out 
ut of 45.000 barrels a day This will 

5000 barrels a day from 

being 

tal capacity are twe 

tl ( 


accord 
refinery 


pplementec 


now enlars 


apital Fed 


plus three 
Sy} 


140,000 


Mid-West Refineries Schedules 
Hike of Platformer Capacity 


Spencer Chemical to Construct 
Polyethylene Plant in Texas 


tact 


gements 


Sp i a | 
held to ; | Z é " i im the 
to $25 million 


from the present $15 million 


company s i debtedness 


Spencer has also concluded a contract 


with Imperial ¢ hemical Industries, Ltd 

London, the holder of the 
polyetl sieme pre 

Imperial Chemical ha 

operate under 


basi patents 
| , 


m the cess. Throug! 
this agreement 
licensed Spencer t their 
I onnel 


and con 


patents, will train Spencer per 


engineering design 
duction know-how 
usly Spencer is entering 
ter ethvleme purché 


| 
t On ¢ 


assist mm 
tribute pr 

Simultanes 
inte a long 
agreement with Gul 
which will deliver ethylene t 
plant by pipe line from its 


Port Arthur 


refinery 


re Xas 


Sun Oil Washes Out Cavities 
For LPG Underground a 


underground s 
Sun 


lo provide 
liquefied petroleum gas 
has drilled three 


cavities ma salt f 


pany wells ‘ 


ral thousand feet beneat 


refinery 


pumper 


nec¢ 


ndduct under 
stment cost oft storms hi 


pressure 


as nh wnipervi s salt 
imated at only 10 te 
tanks 
pressure 


also lower 


of steel 


e cost 
" 
an equivaient 


sts are 


French Refiner Licensed for 
Caustic Regeneration Process 


{ 


(0). } 


Who's Building 


Deutsche Vacuum Completing 
Catalytic Cracker at Bremen 


Construction 1s nearing completion o1 
cracking unit beings built 
Vacuum Ocl AG at its re 


O)slebsl 


the catalytn 
by Deutsche 
ausen, (rer 


finery in Bremes 


Designed to produce high quality 
motor winiit ll have an at 
al throughput capacity of 450,000 1 
of crude oil The new unit will be 
worked rding to the TCC metl 
t Socony-Vacuum Oh} Company, In 
under whose Supe 
built. As 
is put on 
the refinery at 
will be stepped up to an 
og 700,000 tons of 
are already 
cat cracker imto 


many 
tuels the 


rviston ait has been 
catalytic cracker 
total capacity t 
Bremen-Oslebshausen 
annual mtake 
Preparations 
underway to put the new 


soon as the 


stream, the 


crude 


operation 


Imperial Oil Starts Operating 
New Fluid Catalytic Cracker 


First of a new low 
CT at kit XK 
tion by 


cost fluid catalytic 
umit has been placed in opera 
Impenal Oil, Ltd, at its Ed 
monton, Alberta Known 
“Model IV,” the unit is covered by 
patents owned by Standard Oil Devel 
opment Company, central research and 
affihate of Standard Oil Con 
Jersey) 
fluid cat 


units 


refinery as the 


CTIRAINETING 
pany (New 

The new cracker, one of 20 
similar now mm 
construction throughout the 


10,000 barrels 


Various tages of 


a Capacity of 


Caltex Gets Authorization for 
Indian Refinery Construction 


The Indian government has signed an 
American Caltex 
Oil Company to construct a_ refinery 
with an initial capacity of 500,000 tons 
annually at Vizaghoptam, India. The 
South Indian State of 


agreement authorizing 


ite is om the 
Madras 

The agreement follows previous pacts 
vith Standard-Vacuum Ojl 
and British Burmah-Shell for 
of refineries near Bombay 


Company 
erection 


New Natural Gasoline Plant 
Completed in California Field 


Union Oil Company has completed a 
ull natural gasoline plant in the Bel 
an Anticline field, Kern County, Calif 
handle the « mipar y’ 
itput oa the field 
The plant is handling about 6 Mmei 
Rectified heavy wasoline fraction 


enlarged Kas 


compression-absorption. type, are 
ibsorpt li | 


Kellogg Awarded Contract for 
Construction of Vacuum Flasher 


Mpany of alite 
M W Kellow 
t Pulln 





Coapiveots 


TO THE PETROLEUM INDUSTRY 


* Specialists in Surge Control in Gas and Air Piping 
* Leaders in Engine and Compressor Noise Reduction 
CONSULT BURGESS-MANNING ENGINEERS 


As originators of the Snubbing Principle to reduce 
noises from engine exhausts and compressor intakes 
and a pioneer in surge control in gas and air piping, 
we are capably qualified by a quarter century of broad 
experience to serve you. Continuous, intensive research 
to improve the design of our Snubbers and diligent 
study of thousands of Burgess-Manning Snubber 
applications has kept us abreast of the tough, new 
operating problems in engine and compressor noise 
restriction and surge control confronting the petroleum 
industry. Consult Burgess-Manning, today: Sound 
engineering counsel, reliable Snubber design, a product 
manufactured to exacting specifications, guaranteed 
Snubber performance. Write for literature. 


BURGESS-MANNING COMPANY 


1203 Dragon Street, Dallas, Texas FLUID CATALYTIC UNIT—A large size Burgess-Manning Snubber 
installed on flue gas blow off from regenerator on fluid cataly- 
tic unit of a Texas petroleum corporation. 


SURGE CONTROL—Gas and Air Line GAS BOOSTER STATION — Burgess-Manning GASOLINE PLANT — Burgess- Manning 
Snubbers installed on the discharge of © Snubbers installed in the high pressure Exhaust Snubbers installed on 600 hp 
the first and high stage of a compressor. discharge lines in a gas booster station. engines in an Oklahoma gasoline plant. 


... lb Burgess. : 
apne fe OPM 


Write for Bulletins 


Pen at head trough the 


INSTALLATIONS 


* Stationary and portable internal combustion engines 

* Steam duscharge 

* Positive displacement and reciprocation vacuum pump 
duscharge 

¢ Compressors, blowers 


PETROLEUM APPLICATIONS 


Ol and gas production © oi! and gas well repressuring 

and recycling © gas transmission © gas distribution 

® natural gasoline industry © manufactured gas industry 

* petroleum refining * petrochemical process industry 

© drilling ¢ oil well pumping © crude oi! and product 

pipe lines © chemical industry ¢ all industries handling 
air, steam, refrigerants 





$8.5 Million Texas Project 
Heads List of Tax Write-Offs 


FCONSTRUCTION CONTINUED ON PAGI 





Join in the Construction Roundup 
Now ! its sixth vear this exclusive feature of PETROLEL™M 


REFINER 
presents in boXxscore form 


1 concise picture of the contimuin rowth of 
asoline and petrochemical industries 
questionnaire ts made to keep all 
ind ip to the minute 


the refining. natural A continuous 
effort by hoxseore” data authoritative 
this tabulation ts mace possible 


supplied by individuals and companies all over the 


Revised quarterly 
through information 


WoT ld 


Because this feature has proved i valuable aid and guide 


lo our read 
el COMpanies whose proyects 


are not listed and readers who have data 

send in data. as called for by column 
on units not shown herein: 2) furnish details which are miss 
! in the current listings ind 3) report from time to time on the prog 


information to Managine Editor, Petroleum 
Refiner Box JOU Houston | lexa Such « 
ippres ited 


not listed, are requested tw 1) 


ress of these projects Send 


ooperation ts ilwayvs 











REFINERY AND OTHER PLANT CONSTRUCTION 


Daily bstimated 
COMPANY roped 


Probable 
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Completion 
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Kelley Keilog 
Badger Div 





REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Daily } stumated Probable 


COMPANY Plant Site Capacity Cos Completion Licensor Engineering Contractor 


MID-CONTINENT 


a A 


Badger Div 


Jesig ! tadge Hadger 
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TANKS PREPARED FOR ALCOHOL 
STORAGE BY CHEMICAL CLEANING 


Dowell Service removed all traces of oil 


after mechanical cleaning method failed 
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: 
Can vou imagine cleaning out oil storage tanks so well 


that they could be used to store a product such as 
alcohol, which is so easily discolored by oil and grease? 


That’s exactly what Dowell did for a customer who 
wanted to convert three 350,000 gallon tanks from oil 
to alcohol storage. 


Previous attempts to clean the tanks by sand blasting 
had not been satisfactory. And there was particular 
difficulty in cleaning behind the overlapping plates of 
one riveted tank. 


Dowell Serviee did the job in about LO hours per tank 
with this result: the tanks wer completely free from oil 
and grease. Dowell furnished all trained personne) 
chemical solvents, high pressure jets, pump trucks 
and controls. 


lank cleaning, including removal of paint from external 
surfaces, is just one of hundreds of applications for 
Dowell Service maintenance 
cleaning. For complete information and estimates on 
the cleaning of your equipment, call the nearest 
Dowell office, or write directly to Tulsa, Dept D31 


using chemicals for 


DOWELL SERVICE 


Over 100 Offices to Serve You with Chemical Cleaning for: 
Boilers Condensers Heat Exchangers Cooling Systems 
Pipe Lines - Piping Systems - Gas Washers - Process Towers 


Process Equipment Filter Beds Tanks A Service Subsidiary of 


THE DOW CHEMICAL COMPANY 


Evaporators 
Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED «+ TULSA 1, OKLAHOMA 


4pril, 1953 1 Gulf Publishing Company Publication 





a patented alloy) 


When you put Chase Antimonial Admiralty* tubes into a heat exchanger you 
know they'll stand up for years. It isn’t only that we make certain there's enough 


antimony to resist dezincification. Chase heat exchanger tubes are carefully 


tested and retested for every physical and chemical property required to meet 


actual field conditions. It pays to insist on Chase Antimonial Admiralty 


TT ¢ 


CHASE WAREHOUSE STOCKS 


(I Pp NEW YORK, BALTIMORE 
; NEW ORLEANS, LOS ANGELES 
A lat Cc » BRASS & COPPER 


Also carried by 
Vinson Supply Co., Tulsa 


WATERBURY 20, CONNECTICUT © SUBSIDIARY OF KENNECOTT COPPER CORPORATION Sinaderd Gran 6 tile, Co. Neusten 


@ The Nation's Headquarters for Brass @ Copper Albanyt Atlanta Baltimore Boston Chicago Cincinnati Cleveland Dallas Denver Detroit 
Houston Indianapolis Kansas City, Mo Los Angeles Milwauk ec Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence 
Rochestert St. Louis San Francisco Seattle Woterbury tsales office only 
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take a closer look at 


fanless "Schedules 


Don't be “penny wise and pound foolish” _ are critical factors. This is particularly true 
where stainless steel piping is concerned. where costs resulting from failures in serv- 
The most economical choice does not al- ice—replacement of equipment and lost 
ways imply the least initial cost as working —_— production due to down time—may exceed 
pressure, methods of joining, installation the initial cost of the piping. 

costs and allowance for loss by corrosion 
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CORROSION RESISTANCE WORKING PRESSURES costs 

For long service life it is advisable to allow for As shown in Figure B, the heavier pipe sched Although the lighter schedules cost less, os 
some loss in wall thickness where stainless ules permit higher working pressures, thus per shown in Figure C, you actually get more for 
haps permitting the use of smaller diameter your money with the heavier schedules because 
the ratio of increase in cost is less than the 
ratio of increase of wall thickness (Figure D) 


piping is employed to combat severe corrosion 
As shown in Figure A even a smoll loss means piping, or offering greater flexibility for subse 
an appreciable percentage loss of wall thick quent changes in operational procedures 
ness in the lighter weight schedules 
1” IPS Methods of Joining & Installation Costs 
From the standpoints of economy and ease of 
installation, it is extremely important that at 
tention be given to methods of joining, fit 
tings, etc. because 
1. Schedule 40 IPS is the lightest weight pipe 
specifically designed for threading. 
2. Fittings which provide a good thread and 
also afford structural strength at the joint are 
not commercially available for lighter weight 
pipe 
3. Field welding of thin wall pipe is difficult 
4. Misalignment of connections can cause 
high installation costs. 


TA 1709 G 





While various types of fittings are available for the lighter 
weight pipe schedules, they should be examined carefully as 
to initial cost, installation cost, working pressure permitted 
and ease of adaptation to existing lines. 


Whatever your stainless piping problems, Mr. Tubes 
your B&W Tube representative—can provide valuable assist- THE BABCOCK & WILCOX COMPANY 
TUBULAR PRODUCTS DIVISION 


ance. Consult him for advice on the stainless piping or tub- 
ing that will afford optimum cost-life ratio under your Beaver Falls, Pa.—Seamless Tubing; Welded Stainless Stee! Tubing 


service conditions. Alliance, Ohio —Welded Carbon Steel Tubing 


Publishing Company 





... Goetze Heat Exchanger 


Gaskets 


are precision-made for longer service 


heat 


Wh ther your 


changer gaskets larger than 100” in diameter, o1 


requirements call for ex 


smaller than 10 you can get the exact size you 
hand-tatlored to the shape you need 


Johns-Manville Goetze.” 


And because they're precision-made, you'll find 


want 


simply by specifying 


these better gaskets provide the effective sealing 
and longer life that make them actually cost less 


in the long run. Each gasket is carefully con 


structed in every detail to assure accuracy of fit 


JM, 
“ 





Johns-Manville 














.. to provide ample lap widths and uniform rib 
widths and to prevent trouble-making wrinkles 
or cracks on the corners 

If you're having trouble with persistent joint 
leakage and frequent gasket replacements, find 
out how little it costs to have Goetze Heat Ex- 
changer Gaskets tailored to your requirements. 
Your blueprint or template will bring a prompt 
estimate. Address Johns Manville, Box 60, New 
York 16, New York 


| GASKETS 


THERE'S A JOHNS-MANVILLE PACKING 
AND GASKET FOR EVERY SERVICE 
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FOREIGN 


Canada 


Latin America 
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BRANCHES 


HOUSTON, VEXAS 
407 Ve 


Serving the Gulf Coast 


ODESSA, TEXAS 
402 West County Rood 


Serving West Texas 


CASPER, WYOMINC 


1740 E. Yellowstone 
erving the Rocky Mounta 


Stotes and Canado 
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VOIDS 


ORBIT Forged Stee! LP 
GAS VALVES are de- 
signed to safely handle 
hydrocarbons. 


Trapped fluids become a contingent danger in case 


of fire. The body of an Orbit Forged Steel Valve is void 


of any areas where fluid could be trapped when the 


Valve is closed or open. 


Your Supply Store carries ORBIT Forged Steel LP GAS 


VALVES. Sizes 1” to 4” ASA Class. Maximum Rated 
Working Temperature 250° Fahrenheit. Screwed 


and Flanged Ends. 





ORBIT VALVE COMPANY 


P. O. BOX 699 


TULSA, OKLA. 
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Kent Refinery of Anglo-lranian 
Oil Company on the Isle of Grain, 
below London, will be one of 
Fur pe farge fd The crude 

aistiliation plantand auxtiiarits, 
sh n here, have been com- 
pleted and tli be followed by 
the catalytic cracking unit and 
the lubricating oil refinery now 


under construction 
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LACING RESPONSIBILITY to BEST ADVANTAGE 


Work of the size and comple..ity of the new Kent Refinery, incorporating the 
latest technical developments, requires control and leadership woven together 
detail by detail. 

The Anglo-Iranian Oil Company determined products and processes, then 
placed the design of certain process units and the overall planning and erection 
management of the complete refinery in the hands of E. B. Badger & Sons Limited, 
affiliated with Stone & Webster Engineering Corporation, 

The coordination of advance planning, scheduling and construction 
management on a realistic pattern is a sphere in which the organization has 


long excelled. 


STONE & WEBSTER ENGINEERING CORPORATION 
BADGER PROCESS DIVISION 
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Assure Hexibility 


in your plant with 


BROWN FINTUBE Secttoual HEAT EXCHANGERS 


@ Production schedules —and processing techniques 
g q 


change. Consequently, you can never know positively, what your fluid 


heating and cooling needs will be next year — or even next week. Becaus¢ 
Brown Fintube Heat Exchangers consist of standard sections connected in 
proper series-parallel arrangement, they can be rearranged easily and 
quickly to meet changing conditions. 

You simply add, or remove, a few sections, or change the series-parallel 
manifolding. The plant can be operating ethciently, on almost any new 
duty, on short notice,— and with a minimum investment in new equipment. 
“Bundle” type exchangers are not flexible. For them a change involves the 


delay and expense of designing — and waiting — for a whole new unit. 


Flexibility is only one of Brown Fintube’s many advantages. You'll find 


full details in our Bulletin No. 512. Send for a copy. It will give you ideas. 





@ Integral One-piece Fintubes; Sectional Heat Ex- 
INTUBE CO. 
. Tanks; Tank Suction Heaters; Pressure and Suction Line 


Elyria. Okéa Heaters; Process Tank Heaters; Fired Indirect Heaters 


and Special Types of Fintube Heaters and Coolers. 


NEW YORK * BOSTON * PHILADELPHIA * PITTSBURGH * BUFFALO * CLEVELAND © CINCINNATI * DETROIT * CHICAGO * ST PAUL * ST LOUIS 


MEMPHIS * BIRMINGHAM * NEW ORLEANS * SHREVEPORT * TULSA * HOUSTON * DALLAS * LOS ANGELES * SAN FRANCISCO ® ond ST. THOMAS, ONT 
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COMPLETE ENGINEERING DATA on what, we believe, 

is the largest available choice of standard alloy bubble caps 

is presented in this new PSC catalog. Information is 

given for each of 270 styles of bubble caps and risers fur- 

nished by The Pressed Steel Co. These data are proving a helpful 
reference for design and specification purposes. The publication also 
contains drawings for use in determining methods of tray assembly. 


With dies on hand for all these styles, we are in a position 
not only to save many customers the cost of dies but also to save 
them design and delivery time. PSC bubble caps are furnished 
for all methods of tray assembly. Special caps will be furnished to 
your order. The details shown in Catalog 52 can be modified and 
combined in almost unlimited ways. Write as to your needs. 


THE PRESSED STEEL COMPANY 


of WILKES-BARRE, PENNSYLVANIA 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
OFFICES IN PRINCIPAL CITIES *«* x& wx 





SPHERE DESIGN + / LOW COST > 


Conventional THE MODERN 
Orange-Peel Type ‘ ICOSASPHERE 
ci ; a re 
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Compare the costs of construction— 
Check the savings in steel and time! 


Conventional ‘‘orange-peel’’ plate layout Icosasphere plate layout for sphere meas- 
for sphere measuring 28.75 ft inside diam- uring 28.75 ft inside diameter, of 1°," 
eter, of 15," plate, for 205 lb working plate, for 205 lb working pressure. 

poeeeaee. Total area of plates required 2970 sq ft 
Total area of plates required 3670 sq ft Scrap loss 13% 
Scrap loss 40% Total length of welded seam 468 ft 
Total length of welded seam 590 ft 





Sphere for sphere, the ICOSASPHERE SAVES 


—46,300 Ibs of steel plate—or, 19% of the steel required by conventional design 


—122 ft less welded joints—or, 20.7% less welding than conventional design 


h to sphere fabrication 


A new approac 


“the (leqsaspNere 





FOR STORAGE OF LIQUIDS AND GASES 
AND FOR VACUUM 


PITTSBURGH : DES MOINES 
vit wl, 


= ICOSASPHERE*, an important recent development of Pittsburgh- 


Des Moines, is now at the service of industry for applications where 


internal or external pressures are a factor. @ The unique design of the 
Icosasphere enables accurate determination of rectangular plate sizes 
that will cut to desired special shapes with minimum waste. In addition, 
fewer plates are required, with shorter length of welded seam. @ The 
results: marked economies in material and fabrication; Jower compara- 
tive cost to the purchaser. @ If you will write us of your storage problem, 
we will be glad to provide an Icosasphere quotation. Just address the 


office nearest you. 


* The Icosasphere is a sphere made up of plates whose joints 
lie on the expanded edges of a circumscribed icosahedron. 


PITTSBURGH*DES MOINES STEEL CO. 


Plants at PITTSBURGH, DES MOINES and SANTA CLARA 


Sales Offices at: 
PITTSBURGH (25) 3482 Neville island DES MOINES (8), 983 Tuttle Street 
NEWARK (2) .. . 263 Industrial Office Bldg. DALLAS (1), 1287 Praetorian Bidg 
CHICAGO (3), 1286 First National Bank Bidg. SEATTLE 590 Lane Street 
LOS ANGELES (48) 6399 Wilshire Bivd. SANTA CLARA, CAL, 689 Alviso Road 





REFINERY AND OTHER PLANT 


Estimated 
Cost 


Daily 


COMPANY Plant Site Project Capacity 


tendard (N J Hamburg (eneral b.xpe 
tandard- Vacuum 

Ref. of South Africa 
Trent ¢ Prod North Shielas 
England 


aster 


De veloy 
s Prospe 


etrol Kefinery 


m (nal Co., Lid 


im (hi Ue 


Near East 


1) to 180 
Minef 

26,000 bbls 
15.000 bobs 


ma ‘om! 
and (rk 
Haghdad Area 
Haifa, Palestine 


Kamandag Field 


Homba imdia 
Yokkarch, Japa 
Mar 


j 
spa 
lia 
Wakayama P’re 
re, Jape 


lok Japs 


(heeania 


* First appearance in tabulation Added capacity 
Badger Div 
Barnes——-W. M Barnes Co Bechtel 
Construction Co Braun—C_ F. Broun Co 
Buckner—F. J Buckner Corp 
Kellogg-—Canadian Kellogg Co 
Chemico—Chemical Construction 
Process, Inc Cc B. & | —Chicago Bridge & 
Chiyoda—Chiyoda Chemical Engineering & Construction Co 
Chemical & Industrial Corp Consd. Eng.—Consolidoted 
Craig—A. F. Craig & Co D & Z—Day & Zimmerman 
Dresser—Dresser Engineering Corp Ebasco 
Ehrhort & Arthur, inc Edeleanu—-Edeleanu 
Geselischatt M B H Fish The Fish Engineering Corp Ferguson—H K 
Ferguson Co Fiuor—Fluor Corp Gas Piant Constr.—Gasoline Plant Con 
Corporation Grott—Gratt Engineering & Equipment Grebe & 
Grebe & Doremus Process Co Gutte-Hutte—Gutte Hofnungs Hutte 
Hercules Powder Co Hudson—-Hudson Engineering Corp HWP 
Wrightson Process Hydrocarbon—-Hydrocarbon Research inc 


Atlantic Ret. Co Austin—Austin Co 
Engineering Co 
Blaw—Blaw Knox 
Brown & Root Construction Co 


Can 


Atlantic 
Stone & Webster 
Bechtel Corp 
Brown & Root 
Calif Res Calitorma Research Corp 
Constr Cotolytic Construction Co 
Chemical 


NOTE 


Cor 
Co Ch Pro 
Works Compony 
Ltd Cc 4! 
Engineering Company 
Delta —Delta Engineering Corp 

Ebasco Services, inc ESA 


Iron 


struction 
Doremus 
Hercules 


Head Ltd 


Llu 
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Centracter 


Licensor 


Engineering 


54 


@ Notural gasoline plants under expansion or construction 
Hydro E-—Hydrocarbon Engineering 
Kellogg—-The M W. Kellogg Co 
Koch—Koch Engineering Company 
The Lummus Co Macco—Macco 
M-C & S—Merritt-Chapman & Scott 
Pan-American Hydrocarbon Research 
Parsons—The Ralph M. Parsons 
Phillips—Phillips Petroleum Co 


Hydro M—Hydrocorbon Mineraloe! GmbH 
SARL Kaiser—-Karser Engineers 
Kellogg—-P A—Kellogg Pan-American 
Koppers—-Koppers Co Inc Lummus 
Corp McKee—Arthur G McKee Co 
Corp CL. Olson P. A. HydroRes 
Co Parker—Parker, Steffens & Pearce 
Co Petco—Petroleum Engineering Tool Co 
Pritchord—J. H. Pritchard Co Procon—Procon, inc Quaker—Quaker 
Valley Constructors Ret. Eng —Refinery Engineering Company Rust 
Rust Engr. Co S & B—Singmaster & Breyer Separator-Nobe!l Co Socony 
Vac.—Socony-Vocuum Oil Co Southwestern—-Southwestern Constr. Co 
S$. O. D.—Standord Oil Development Co Sohio—Standard Oil Co. of Ohio 
Stearns-Roger—Stearns Roger Manufacturing Co Stone & Webster—Stone & 
Webster Construction Co Suniond—Suniand Retining Company Sweco 
Southwestern Engineering Co Tears—Tears Engineers Tellepsen--Tellepsen 
Construction Company Texaco Dev.—Texaco Development Corp Texaco 
The Texas Co Texas Notural—Texas Natural Gasoline Corp vuoP 
Universal Oil Products Company J. G. White—J. G White Eng Corp 





Maintenance men and firefighters 
relv on U.S. Rubber Hose 


Above is a “U.S.” neoprene 
covered tire hose in a refinery. It is 
resistant io sun, chemicals, oil, abra 

on and mildew. It has the popular 


nozzle 


(left) “U.S.” hose used for fire 
fighting as well as general wash 


down purposes 


(below) U.S. Matchless Carbo- 
lized fire hose can handle 500 gal 
lons per minute. Note how its flexi 
bility allows it to be folded into the 
truck's storage compartment 
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Viany a leading modern refinery depends on 
U.S.” hose of several types to help protect 
against fire. Each hose ts specially designed and 
built to handle a definite set of working condi- 
tions. Highest grade materials, scientifically com- 
pounded rubber, uniformity of construction, 
skilled workmanship — these are the secret of 
U.S.” hose superiority. For extra special cir- 
cumstances, “U.S.” engineers will develop hose 
to meet your requirements. Write to address PRODUCTS Of 
below 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION + ROCKEFELLER CENTER, NEW YORK 20, N. Y. 





TAYLOR HELPS KEEP MAGNOLIA’S 


TEMPERATURE 
TRANSMITTER 
130-180°F RANGE 


FEED RATE 
CONTROLLED BY 
LEVEL CONTROL 


n 
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30°48 py 
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ON DEPROPANIZER 
REBOILER 





DA 
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| | | BUTANE 


CV-4 CONDENSATE 





MAGNOLIA PETROLEUM CO 
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CV-9 


| PRESSURE ISOBUTANE 
| TRANSMITTER C u 


| arrs 


PRC-6 
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135-155 PS! RANGE 


DEISOBUTANIZER 
155 FEET HIGH-70 TRAYS 








Schematic diagram showing how Taylor Trans- 
astnk Pressure and DPemperature Transmitters are 
applied to effect improved results on Magnolia 


Petroleum Company's isobutanizer column at 





the company’s Seeligson Plant in Premont, Texas 
The new instrumentation is credited with in- 
creasing pressure sensitivity tenfold and boosting 


product purity to 98° 


OPERATOR. SEELIGSON GASOLINE AND CYCLING PLANT 


PREMONT, TEXAS 


Petroleum | 








IE. Seeligson Plant, at Premont, Texas, a part-interest project 


operated by Magnolia Petroleum Company, has raised its 


isobutane purity from approximately 95% to consistently better 
than 98°. Manual adjustment of control instruments is a thing 
of the past. And purity tests are now made once during each 8 


hour shift instead of at 2 hour intervals. 


These very real benefits are traceable 
to the installation of Taylor Trawns- 
AIRE* suppressed range temperature 
and pressure transmitters as measuring 
elements on the deisobutanizer column. 
Ilustrated at left is present Seeligson 


Plant deisobutanizer instrumentation. 


The temperature controller (TR -2 

used to be actuated by a conventional 
thermal system with a0 to 200° F. range. Now the Transatre Temperature 
Pransmitter (P'T-1), with Speep-Acr* (rate response in the measuring sys- 
tem) actuates this controller, operating with a range of 130° to 180°FR. Thus 
sensitivity of temperature measurement has been increased two ways. Where 
a 200°R. change previously gave full scale deflection of the pen now a 50°F. 
change does the same thing. Well lag is fully compensated by Speep-Act 


rate action response in the measuring circuit. 


The pressure controller (P?RC-6) originally had a range of 0 to 200 psig. Now 
with the suppressed range TRANSAIRE Pressure Transmitter (PT-5) the 
range span is 20 psi, for 135 to 155 psig. With the conventional pressure svs- 
tem 1°; of the controller chart range represented 2 psi pressure change. Now 
1°; of the chart represents 0.2 psi change, resulting in a tenfold increase in 


sensitivity of pressure measurement, as shown by charts at right. 


Magnolia’s use of Taylor TRANSAIRE transmitters is an excellent example 
of how these highly sensitive and accurate instruments permit better process 
control, effect operating economies and insure a consistently high quality 


product. 


A 


socnesred we ved 
CHART OF93416 


(Comparative charts reflect the greater 
sensitivity of the new measuring svstem 
after Magnolia installed a Taansatne 
Pressure Transmitter. Ulustration A is 
a portion of an old chart when the meas- 
uring element had a 200 pel range span 
Illustration Bois a portion of a recent 
chart whose measuring element, a 
Taylor Taansatne Transmitter, has a 
range span of only 20 psi. bach seale 
unit of the first chart equals 1.0) pai 
pressure change, eae hunt of the second 


only O.1 pent 





For complete information on Taylor measuring, trans- 
mitting, controlling and recording systems for the petro- 
leum industry. call in vour Taylor Field Engineer, or 
write Taylor Instrument Companies, Rochester, N.Y., 
and Toronto, Canada. 

*Reg. U. S. Pat. Of 


. o ° 


Instruments for indicating, recording and controlling 





temperature, pressure, flow, liquid level, 


speed, density, load and humidity. 


April, 1953-—-A Gulf Publishing Company Publication 


‘Taylor Instruments 
ACCURACY FIRST 


IN HOME AND INDUSTRY 


~ 


MEAN —————_- 
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Summary of Changes in 1952 in Proved 
U. S$. Reserves of Crude Oijl, Natural Gas 
Liquids, and Total Liquid Hydrocarbons 


American Petroleum 
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Planned Cosden Refinery Being 
Weighed by Puerto Rican Bank 


i 


Puerto R 


Rotterdam Firm Denies Plan 
For Expansion of Cat Cracker 


Cosden to Spend $3 Million 
On Expansion of Texas Refinery 


\ ‘ 
! ' 


Work Advances on Expansion 


Shell Oil to Increase Capacity 
Of Oklahoma Recycling Plant Of Co-Op’s Cushing Refinery 


‘ ‘ 
\{ \! ( 


Summary of Changes in 1952 in Proved 
U. S. Reserves of Natural Gas 


Source: American Gas Association 


Monsanto Plans Construction 
Of Large Polyethylene Plant 


Monsa ‘ 


Millions of Cubic Feet 


Imperial Oil to Up Production 
With Cat Polymerization Plant 


1.679.509.000 barrels of crude oil and 
65.574.000 barrels of natural gas lig 
These fi on Western Cana 
reserves were reported by API 
with U.S. data. They com 
piled by the reserves committee of the 
\ssociation 


uids rurTts 


di in) 
ilone were 


Canadian Petroleum 
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cracker diet cuts catalyst loss 
ee saves °677 per shift 


RA LINE 


How much can you save a day by reclaiming your 
catalyst now lost? Tests of Centrifix Catalyst Separators 
in several large western refineries show efficiencies of 
over 95% on material, 50% of which is less than 5 
microns in size. Centrifix Catalyst Separators are saving 
from 1% to more than 5 tons of catalyst per day. 


Learn how Centrifix separators can be put to work in 
elutriators, lift disengagers, reactors, regenerators, after 
waste heat boilers to catch the catalyst you're losing. 


Internal Catalytic Dust En- 
trainment Separator employs 
aerodynamic principles to 
achieve efficiencies «lose to 
double that of separators 
previ ously used 


WRITE FOR CENTRIFIX ENGINEERING 
BULLETINS FOR PERFORMANCE FACTS 


THE 


Centrifix 
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vas industries ” o the acknowledged 

rin this field, the Roots-Connersville Blower Dh 
i the Dresser Industries. Serving almost every 


oeh of industrial activity, Roots-Connersville con 


bore 
is ONE OF THE DRESSER INDUSTRIES tinues today a tradition of leadership le wun in INS54 





Magnet Cove Barium Corp., Clark Bros. Co. Division Dresser Manufacturing Division, Kobe, Inc., Division, #/ 
flow } le. Vv , a \ ) j i ne Rraditowd, Pa. Ou and eas and ton Park. Cali. Ce | 
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Dresser Industries, Inc. is one Company —with the strength 
of many! A joint endeavor dedicated to producing the finest 
of integrated equipment and coordinated service for the oil, 


gas and chemical industries 


Each member company ts an individual specialist and leader 
in its held. The parent, Dresser, incorporates many added 
services into its over-all administration, yet each company 
retains its individual identity and management. Such an 
integrated organization derives economies that are passed on 
to the operator along with the many other advantages of 
the specialized experience, know-how, research and develop- 


ment of each of these operating Companies 


Dresser Industries is a vigorous, competent, far-reaching 
team to help meet efhciently the world’s ever expanding 
energy requirements—a service unlimited—that makes youn 
job easier, faster, more productive. This is your dividend 


from these combined OpeLatrons the DRESSER PLUS t- 


With its dual-ability line of both rotary positive and 
BRBUSTRIES, imc. 


centrifugal blowers and exhausters, and an extensive 


range of gas and vacuum pumps, rotary positive dis Oil, GAS AN HEMICAL EQUIPMENT 


place ment meters and inert gas generators, Roots-Con 
nersville brings almost a century of specialized expert 


ence to industry's problem of moving gas and an 
ATLANTIC BUILDING ® DALLAS, TEXAS 


Roots-Connersville Blower Security Engineering Division, Ideco Division, Dallas, 
Whittier, Calif... Dallas, Ter Beaumont, Tex. Derrickhs 


Pacific Pumps, Inc., MMrniting 
/ 
Rock bits, reamers, casing drawworks, rambler drill 


ton P j. Centrifugal Division, Connersalle, Ind 


rs ! | T} lun 1 
poteesay = ee 2 Rotary positive blowers, ga 


hot of and boiler crapers, reamer rock bits, ing rigs, traveling blocks, 


“eee se pumps, centrifugal blowers 
" 


yin its, S ralo 
exhausters; positive displace coring b ecuraloy rotary tables 


rhcnt meters 





Suppose we put the Dempster-Dumpster System 
right down in your plant . . . then what? 


Well Virst—let’s make it clear that we are furnishing you with several sizes of different 
designs of 26 containers to suit your materials requirements. Then bear in mind that 
we are delivering you only one truck-mounted Dempster-Dumpster and with your drive) 


this one outfit picks-up, hauls and dumps all containers, about like the one shown above 


onvents u handling costs so drastically The truck mounted Dempster-Dumpster 

r handls ull b 7 D makes scheduled rounds, picks up each 
Cdn ri ) 

ru mounter empster ump preloaded container, Carrics it to the 


crap, raw material ind 
point of disposal, sets it down intact or 


a ter handles the entire group of 26 


Dempst Jun ntain hes 
empster-Dumpster containers These dumps the materials and returns the con 


tainer for refilling. The entire operation 
is hydraulically controlled and handled 
by your truck driver 


For several years now, one plat bie, detachable steel containers are like 
heen doing considerably more work + } having 26 truck bodies for a single truck 


Any required number of Dempster 
Dumpster containers are spotted at con 


} 


mo Demp ter Dumpster ind two 
than they did with five tru ind 


Y re ‘ ste . 
cell ro ? va — venient materials accumulation points It's as simple as we have described it 
: inside and outside your buildings. They The amazing thing is the tremendous 
the approximat eVerng range in sizes up to 12 cu wile. 3 20 4 savings being made by the Dempster 
A glance at the picture belov uu times the capacity of a regular dump Dumpster System in hundreds of leading 
get the whole stor f e Den truck Materials—bulky, light, heavy, industrial plants over the nation 
Dumpster System \ be tore solids, rubbish and even liquids—arc th 
you been able to ulk material dumped or placed into these containers A product of Dempster Brothers, Inc. 


DEMPSTER BROTHERS, 543 Dempster Bldg., Knoxville 17, Tennessee 
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U.S. Production of Natural Gasoline and Allied Products 


Natural Gasoline Output to Top 1952 High 
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Production of Natural Gasoline and Allied Products, by States, by Years 


(Natural Gasoline, Cycle Products, and Liquefied Petroleum Gases) 
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Figure |. Total open market supply liquid C and C, Hydrocarbons 


Petrochemical Industry Looks to 
Liquefied Petroleum Gas 


With cheap sources pretty well consumed. more 
LPG is being called for as the petroleum industry takes over 


duty of supplying raw materials for manufacture of chemicals. 
B. R. Carney and Ronald E. Meyer, 


PETROCHEMICALS const le tl minder its win is the manulacture of 
=tesl row eomel ‘ } ive icetone shortly ifter World War | 
next was the rubber industry durin 


World War Il then came svathetic 


obial ie placit » molasses as the 


; 


material ind now peety lene j 
to mcuml Lntil recenths i} 
carbide made in an electric fur 


ce was the ly commercial source 


wety len At the present time has 
: | 


wl ene is beme produced 


commercially from light hydrocarbons 

While expandin » during the last ten 
vears the petrochemical industry has 
consumed most of its cheap sources of 
-urplus raw material and is) looking 
more and more to liquehed petroleum 
as. As normally used for fuel pur 
poses. LPG includes the ©. hydrocat 
bons (propane. propylene) and the ¢ 
hydrocarbons (butane. isobutane. and 
the three butvlenes). The commercial 
product known as propane includes 
mainly the C hydrocarbons: commer 
cial butane may include any or all of 
the ©, hydrocarbons. Mixed LPG con 
sists of blended (and ¢ hydrocar 
bons. For quick reference the more 
Dn portant properties of these indi 
vidual hydrocarbons are shown itt 
Fable |. The two basic sourees of LPG 
are natural gas processing plants and 
oil refineries. In either case the prod 
uct represents the results of a conserva 
tion effort 

The natural eas processor recovers 
from the eas certain liquids whieh 
might interfere. to some extent. with 
its transportation and use as gas and 
up erades these liquids inte a packa « 
able fuel This adds to their form 
utility and eives them a ereater com 
mercial value per unit of heat content 
Similarly. the refiner processes gase 
whieh are by-products of the destruc 
tive thermal and catalytic cracking of 
crude oil ineident to the pursuit of 
octane numbers. By recovering LPG 
from hus by product rases the refines 
partially offsets the losses ineurred 
while making a high octane motor fuel 
from his erude raw material. The ve 
finer. of course. may carry his opera 
tions a step further and use a large 
part of the recovered © and ©, hydro 
carbons to make syvathetie motor fuels 
through such processes as polymeriza 
tion and alkylation. The surplus light 
hydrocarbons from the many opera 
tions find their way into the LPG mar 
kets as fuels and chemical raw ma 
terials 

In looking at light hydrocarbons a 
raw materials, the chemist and chemi 
cal engineer consider a broader range 
than the merchandizer of LPG) sine 
he definitely ineludes the ©. hydrocar 
hons as potential raw material eves 
though limitations on the packagin 
and Hhigopan of these hydrocarbon 
restrict their availability to) certain 
pecial itisation \s the chemical en 
ineer must consider economic avail 
thility. the selection of suitable hvdro 
carbon raw material may not be a 
imple problem. Cost of conversion to 


th desired chemical products ma 
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IPE Gets Ready for the Big Day in Tulso 

Panorama of th world’s tair of the il industry” catches som th pectacle in the offing 
for oilmen wh attend the International Petroleum Ex pe sition in Tulsa May 14-23. Over 1500 
xhibitors will present displays covering practically all of th ndustry myriad operation Tota 
valuc f equipment is set at over $100 million 

One t the highlight t the exposition will be Refining Day May 22. for which accordina 
’ W. G Skelly, president of the il show. well known leaders in th refining division have been 
usked t rve as special host 

Visitors to this show will | able ¢t ee a wider rang f equipment in a few days than th 
might therwise view im oan ntivre tit pan t working in the industry Skelly commented 

Retin ittending the big ol! show will | pleased to tind special exhibits dealing with their 
particular problem Th latest trends and devel pments in the pr < ng t petroleum will 
Jepicted im ¢ pecially prepared exhibit. Attendance is expected to range around 500,000 
} rding to exposition officials, who also predict that more than 50 urtries will represent 
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Alternate Fuel Values of Some Light 
Hydrocarbons (cents per gallon) 
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STIMULATION of coffee and cigarettes helps relieve the minds of EXAMINATION of a gas meter run and meter attracts the interest of 
students who delve into math and physical chemistry in their course students in fundamentals on gasoline plant operation at Snyder plant 


to handle if not properly understood 
+ make them better operators. 4) 
fit them for promotion ind. 3) above 
ill. give them confidence in their jobs 

Approximately 60 employes at th 
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ind W completed it. receivin 


Officials and Employes Praise aan. OE en tens, 


colle ‘fe met ind thre othe t- 


Gasoline Plant Short Course pss 3 tee nse Pr aa 
| 


those who had had no 
education and who foun 
tough when it came to studs 
lus and chemistry 
. . . 4“: ‘ th sponsored by th 
Suyder school acquaints workers with significance Although sy sete - 
; instructors in the course were plant 
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myth oF NGS? ' are ena ola Btu the to keep the ittendanee re 
perce ‘ layman can tell vou the letters marks averaced shout 
‘ } ’ ‘ 4 shy the lou ol 
th | British thermal u ! testifvine to the hiel 
friend youl | oO = participated 
the mow | au 
=. Phe instructors poi 
ne pound 


Re ne “ag ' phan employe 
thre york till 

nrnotatio: fundamenta salut har 1) iround i asoline }) 
his particular job well 
inderstand its sienifieanes 
i I hole ot comprehet 
engineer or a superinter 
i! thout when he uses 


\ term- 





“mm 


EXPLAINING carbons in typical gases, Bruce Denny, Sunray Oil engi POINTING 


neer and an instructor on plant operation, illustrates them on the chart 
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Figure | With parallel nipples 


Test Cooling Water for Corrosion by These Methods 


These procedures are the simplest and least expensive approach to evaluation 


M. C. Forbes, 
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against the stationary pump parts, resulting in a shutdown after only 20 
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Figure |. Flow diagram of steam and heat medium systems 


Hot off used to generate stripping steam for still 
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Take this Short-Cut in 
Computing Absorber Material Balance 


Method is applied to the material balance in this original unit to be modernized 


Method is illustrated by feed caleulations involved in 


modernizing an old absorption plant 


UF 7uU 

AMONG THE calculation problems 
involved in estimating performance of 
gasoline absorption plants is the com 


of the feed 


this stream reevele gas and 


position absorber where 
includes 
light components in the lean oil. The 
outlined used to save 
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tions to only two This is made pos. 
sible by approximating material 
balances for all parts of the system 
feed to the 


assumptions re 


which supply absorber 


The number of basic 
quired for either method is the same 
hut in the modified method they are 
used all 
required by the conventional method 

The use of the 
which is based upon information pub 
lished by Kuniel.! Edmistes and 
Horton and Franklins is illustrated 


by the accompanying example, The 


at once and not stepwise as 


modified method 


situation involves the modernization of 
an old ibsorption plant (Figure 1) to 
the revamped scheme (Figure 2). Only 
the problem of computing the material 


balance is considered in the two cases 


The first case represents a conven 


} 


tional thsorption plant with one al 


-orption towel! and two outside 


strippers 
The modified plant shown in Figure 
2 is a radical departure from the old 


init requirin extensive equipment 


changes including the use of two 
absorption sections, one a ftractionat 
ing type absorber and the other a 
small absorber using heavy absorption 
oil (sponge oil) to recover light lean 
from the small ab 


oil Sponge oil 
catalytic 


sorber is) sent to a unit 
fractionator for stripping 
Nomenclature used in setting up the 
equations is explained in Fable | and 
plans in 


is included on the flow 


Figures | 
Phe pertinent equations ind the 


method of calculation for the two case 


and 2. 


can be summarized as follows 


Case lL. Original U nit 
Potal nip and output to the plant 
ire repres¢ nted by the equation 


| D+ 1) 


Similarly a material balanee for the 





puiltar it 


| 
KR) 


detined in term ol ibsorptior 
of a funetion repre 


ver input a follows 


>) repres« ! total al or} 
component le that quar 


ho may enter th the lean oj 


| 


i 








TABLE 1 


Nomenclature 








Y/B and repeal the caleulat 


Case Il. Revamped Unit 
Equations ire similar to the 
shown in Case |. The absorber tower 
has a dual purpose--absorption and 
preliminary stripping. It is therefore 
necessary to incorporate terms in the 


equations for both operatior 


General } Guations 


Individual Hydrocarbon Bala 


(Fra fionaline fhsorher 





Sponge Ov From Cototytic F rect ronetor 


Sponge Ol! Return 


_ Wohe-up 
Leon OW Loe 


lntercooters 


Secondery Stripper 


4 . 
Fet Ov (g) F. 


From thi if { method outlined 


component [eee ‘ i numerical ey 
— the moditved ce 


slate 


TABLE 2 





TABLE 3 


TABLE 8 


TABLE 4 


TABLE 6 


TABLE 7 
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Conserving Natural Gas with 
Packaged Gasoline Plants 


Packaged units now attr as small investors 


Guinn T. Williamson, 
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Figure 2. Packaged gasoline plant flow diagram 


omatie permitting the operator to chaser. Because of the heights of the ing residue vas through the steam end 
time for other duties. One of the thsorber and still. they must be dis of the pump This is a more simple 
ires of this plant is an automati mantled hefore shipment ind their type of arrangement than the hy 
itety shutdown system shown it respective piping ts match-marked for draulic system but consideration must 
ire 3. Tt performs the followin easy reassembly at the plant site. Pres bie iven to the size of such pumps 
netion ure vedsele are fabricated in accord since space ts an important factor in 
1) With a | pressure of lo ps ce with the APILASME Code. Heat the arrangement of equipment on the 
in the heater outlet. fuel exchaner equipment is purchased main skid 

heater burner is cut off and thin TEMA and ASME Codes and CDpve ration of this unit requires brut 

om the absorber ts stopped the piping is designed in accordance one man. He can be an engine op 
) If the stack temperature 1 ith the ASA Code erator or a lease man since the auto 


| the fuel is | ’ Table 1 is an outline of approx matic control and = safety shutdow: 


oil continues to tow and utility system permit) him have time for 


mate performance require 

' Flame failure at the ment A< can he seen. these data are duties other than operatir If a lease 

the fuel i ind the 4 ‘ ‘ hased on a plant processin SOOO O00 house is available it the pl wit site 
to fo cfd of inlet is with an absorption one operator can be responsible for 


7 | > 
of 2 pm The prod thie plant 21 hours per day. Some pro 


failure permits the cor ail 4 


circulation 


oil and eut olf wt RVP ducers. however prefer to have one 


in th cast I i | pound 
isoline. The electrical requirement man for each eight-hour shift. in order 
When be failure re for motor driven pumps ar d for to kee )) eflicieney as high as possible 
occur, the ‘ | sate 1. ¢ plant liehtin Phe reevele compressor kor a plant ith operatin col 
the valve vill tee open oO closed is for boosting the till reflux vapors ditions as outlined | ! the 
hichever is desirable. With any fail » to thre ibsorber pressure Where ipproximate cost if pom ol pre 


rr i horn is sounded to warn the electricity is not available. it is practi issembly is S50,000. It is estimated 


operator and the system must then be i} to imstall a hvdraulie system that that the freld ork and Is a 


manually reset before the plant can be is powered by a gas engine driving at mentioned herein. will cost approxi 


tin operation again oil pump which in turn drives hy mately S7500 based on sub-contract 


The installation of a Ty poe \ plant draulic motors on the individual ind retail rates, Where existing con 


require four upporti foundation pump praariy labor is available. the estimated 


rie ech for the main skid isolime \ il ilternative reciprocatll held labor costs can often be reduced 


<trment of S vi yt doe = not 


forace tank rich oil bie iler ind thy team PPUTipes May hve used bey expand his rive 
ate coolin lowe hy . ' P include any COMPFesstor equipment 
ethno ge _ TABLE | field) evatherin : t i" tk 
Approximate Performance and Utility ' 

" ipproximately ty feet ide and 30 Requirement residue dis TENE 
feet lon Mounted on the kid are 


itl items of equipment except is noted 


fabricated from structural steel and 


Modified Pype-W U nit 


ibove ind ine linede ~ sembly al \. Approximate Operating Conditions | wure lL is a schematic How dia 


ripe, valve fittings wer equip ram of a fractionation unit which can 
ent pump pressure «sels mad ' - be used in conjunction with the ~tand 

control equ pment This is show ‘ { ard ly pe W unit. Its purpose is to 
chematic illy in bj ure | ind the recovetl i stabilized isoline us well 
dashed = line ndicat pipir to be - as an LPG product Lnstabilized gas 
fabricated at the plant site by pur oline trom the still reflux pump is 
B. Utility Requirements discharged with reflux Vapors to the 

“4 stabilizer The \ ipor part of the feed 

plus the aseendir vaporized light 

hydrocarbons rise up the column 


which is refluxed with a butane 





Condensed 


and liquid reflux are 


propane mixture Vapors 


trapped in a 
upper 


which 


draw-olf tray in the section of 


thre column from they flow 
through 


Phe 


condensed Vapors from the upper se 


a cooler and then to storage 


liquid portion of the feed plus 
section of 
lighter 
heat 
stabilized 
kettle 


betore 


tion. travel down the lower 


the column where the hydro 


carbons are vaporized by from 


| hie 


from the 


residue 
then 


entering the 


thre reboiler 
isoline flows 


through a cooler 
tank 

Overhead vapors are condensed and 
to the 
vhich the 
Uneondensed reflux Vapors may he re 
eveled to the absorber \ 


evcle is set up by using stabilizer over 


storage 


flow stabilizer reflux tank from 


reflux pump takes suction 


lead \ ipors OF stabilizer reflux vapors 


for still. Hot 
still is the 


stabilizer 


strippin in the 
base of the 


lean oil 
heat 
Tt hole ! 


trom the 
ne medium ina Ute 
ind then continues the same 
n the standard Ty pe \ plant 

Temperature in the stabilizer reflux 
tank is controlled by by 
head 


flow il> 


Jrassing 
ind the 


te mper ture 


over 
condenser 
is controlled 
passit hot lean oil 
wller and the 


Vapors iro 
olumr 
iround the 


retlu is or t 


Pre 


rate 
ssure on thre 
hack 


‘ verte id 


pressure 
prod wt 
] 


The overhe id 
i- Vapor Levels , thre 


ind tank re 


level controlle The 


product comes off 
stabilizer 
rethix maintained by 
safety shutdown 
system is the 


the stand ird pl i! 


e fractionation 

“lon mothe i! 

This unit car 

skid with the 

it provided the 

lant does not exceed 
Table 1. For lar 

etionation unit 1 

kid adjacent to 

ind 

skid is 


ind 20) 


separate 
lar d ird 
it The 


feet vice 


il <orplior 


“(pat ile 


approximate I 
feet lor where 


pore 


inted tos 
“iirnie i= 
the stabilizer 
ipment ind its 


iteh m irked. 


poroximate operat 

tility require 

thle 2. The data 

nted in this table ire for a 
ied Py pe \ piant 

ndard iv pe \ plant in 

er. Table 2 is fon 

overv of LPG as a product 

stream. No 


pres 
modif operating on 
for a 


Table | 


a plant with 


prre viously 


| shows siete it 








Figure 3. Safety shutdown system 


idditional operating personnel ire re 


quired for this plant since the ad 


ditional equipment is protected by 
iutomatic controls 
efficiently handle the 
dition of the 


plant 


One operator can 
The ad 


in this 


plant 
fractionation unit 


requires in idditional invest 


of S15.000 


Pype-S Unit 
» is a schematic flow dia 
ram of a standard plant recoverin 
i stabilized ind LPG 
is a side cut product Phe unit le 
signed for a higher recovery of both 
than the Pype-W 
previously discussed. Rich oi! 
the absorber 
flash 


vapors rise uy 


A ice rasoline 


produet modified 
plant 
from the hase of 
duced it 


here 


! rt 
tank 


vard 


pressure at the 
flashed 
hh othe countercurrent 
to a flow of ibsorption oil. Rieh oil 
from the bottom of the flash tank plus 
tripped 


reabsorbes 


hydrocarbons from the re 


thsorber are preheated in the oil ex 


TABLE 2 


Approximate Performance and Utility 
Requirements with Fractionator 


chanver before entering the rich oil 
heater where the temperature Is raised 
lo ipproximately nr | 


The feed 


section of the 


the mid 
the 


inet ndin , 


stream enters 
still 
feed 


team and stripped hydro arbons from 


where Vapor 


portion ot the plus 
travel upward 
whieh os 


‘ onde tise d 


the lowe! ection 
through the 
with 


nad tt ipped in 


column refluxed 


The ste 


a draw-ofl 


vasoline iin} 


tray where 
removes the cor 


tank Thee 


tream plu 


t continuous drainer 
densate to the water surge 
liquid portion of the feed 
condensed lean oil from the 
lppel ection of the 
downward through the 
of the 
hydrocarbor 
the still are condensed 
still tank 
reflux purnip takes 
led 
charge | 
inc the 
to the 

he 
the traction 
from the 
travel up the 
refluxed th the light 


( mndensed int thre 


Vapors 
column travel 
lower section 
column to be steam stripped of 
Overhead 
ind flow 
from whieh the 
uetion \ 
pump di 


till 
por yee a 


from 
ter the 
till 


Vapors 
rethun 
portion of the rethux 
used as reflux to the 
remain portion 
fractionator 

feed to 


vapor i/7t d hydro 


Vapor portion ol thre 


iter 


plu 


carbons lower ection of the 


tower column whieh 
hvyvdroe arbor 
overhead condenser 
\ portion of the condensed butane and 
section of 
draw-ofl 


through a « 


propane Vapors in the upper 


the column 1 
then 


trapped nm oa 
Ho 
discharged to the 


oolet 
LG 
tank. The liquid portion of the 
feed ! » the 


tray and 


hefore Lv 
stora 


i 


fractionator } 




















Figure 4. Stabilization unit for grade gasoline 
reflux from the top section flows dows 
the 
vaporized hydrocarbons 
kettle 

The 
ire condensed and 
reflux tank. 

tukes 
prurtips 
of the material back to the column as 
reflux The lighter 
the bottom of the 
tinually vaporized by the stabilizer re 
Phe 
before 
tank. Hot 
the still 

before entering the stabilizer 


countercurrent to 
the 


lower section 


from 


overhead 

flow to the 
The stabilizer 
the 
a controlled portion 


fractionator Vapors 
stab 
lizer reflux 


pump suction from reflux 


tank and 
hydrocarbons in 
fractionator are con 
rasoline Is 
the 
oil 


boiler stabilized 
gasoline 
the 


for 


cooled entering 


storaue lean from 


base of generates steam 


stripping 
a heating 


reboiler where it is used as 


medium. It then flows countercurrent 
to the 
fore ind discharged to 


the tank The 
then pumped to the top of the ab 


rich oil in the oil exchanger be 


bee ine ¢ ooled 


lean oil stureve oil is 
sorber thus completing the oil evele 
the the 


through a mist eliminator 


(has at top ol reabsorber 


passes and 
is then used as fuel gas, the excess be 
ine tlared or compressed with the resi 


The addition of the 


permits absorption ot 


reabsorber 
the 


turn 


due 
increased 
desired hydrocarbons whieh in 
means a higher production for the 
plant. Steam is used for 
the 
moval of hydrocarbons from the oil at 
the high the still 
operates Is operated at a 
th to 


the uncondensed Vapors 


stripping in 
still which insures complete re 
pressure at which 


The still 


pressure high enou permit pres 
to the 


the 


sturitw 


reabsorber thereby eliminatine 


need for a recompressol 


Vhis plant is normally erected in 


and LPG production 


the field because of the size of the 
equipment involved. ( ompare d with the 
modified Pype W unit there are more 
ind exchangers as well as an 
the size of the 


vessels and piping. As mentioned pre 


pumps 
increase in pressure 
viously. the plant can be preassembled 
as a package unit but special consid 
eration must be given to the fact that 
this type of plant requires more space 
for operation than normally packaged 
units. It is. however, a standard plant 
in that the 
data 
plants processing 
inlet gas 
lable > 
formance and utility requirements for 
the ly pe S unit. It is evident that the 
capacity this 
unit requires larger and more involved 
equipment than the Type W 
the modified ype W unit. 


The operational requirements of this 


design is standardized and 
recovery are applicable to most 
ecfd of 


10) million 


shows approximate — per- 


and oil circulation in 


unit of 


unit is one man per shift. In this case, 
in full attendance be- 
the op 
equipment ts 
full 
erator must be employed for operation 
of the 


a man must be 


cause of the complexity ol 
eration. I compressor 


involved, then anothet time op 


compressor station. 


TABLE 3 
Approximate Performance and Utility 
Requirements for S-Type Unit 


Operating Conditions 
Aheorder 


” 


B. Utility Requirements 
| +t : 


, 


Figure 5. Gasoline 


and LPG recovery unit 


kor a 
million sefd inlet gas and with 
oil circulation of 60 gpm as shown in 


Type-S plant processing 10 
a lean 


lable 3, the approximate cost is $210. 
O00 including complete field erection 
Phis includes 
equipment or field 
but includes, in addition to the prog 
heating 


no ¢ ompression 


pr 
gathering system 
ess equipment, cooling tower 
facilities. storage for the production, 


loading pumps. ete 


Conclusions 


Shop prefabrication of packaged 


gasoline plants is a practical way to 
reduce field construction time, reduce 
investment and speed plant comple- 
tion. A simple Type-W ap- 


plicable in many cases where a more 


elaborate expensive unit can not he 
justified. This is especially true when 
there is a good market for unstabilized 
The Type-W may be 
modified by the addition of a stabi 
lizer where the increased gasoline and 
LPG the 
expenditure or where there is only 
market for a stabilized product, 

must be 


vasoline. unit 


recovery justifies increased 


In instances where the gas 
processed at a high absorber pressure. 
relatively high butane re- 
eovery » the lype S unit ts 
applic able. While this unit is not pres 
ently packaged, it is standardized so 


or where a 


delivery and reduce 
Packaged or stand 
ardized gasoline plants are useful for 


as to improve 


field erection costs 


conservation in small fields. re 


vias 
mote locations. new fields. or in short 


life fields 
installation is not justified 


where a more expensive 
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Ethane Pyrolysis Data 


Graphic correlation enables caleulation of reaction 


conversion for any 


combination 


R. A. Carpenter and F. C. Fowler 


rHIS 


ve thee 


ARTICLI 
conversion. of 
data 
the data of prev 
the hasis of a 


de sien 


dat i 
ethane to ethyl 


combine d 


presents new 


ene These when with 


tus investigators form 
correlation useful) in 


commercial ethylene units 


of hich per pa conversion The 
iuthors have previously presented in 
formation on tl 


vm the 


flect of temperature 
to ethyl 


nven at one 


conversion of ethane 


Al! of the 
old 


Phe literature 


ene data were 


contact time second 


contains many re 
kineties of the de 

The as 
that the re 
requirements 
dictate that 
unchanged 
rardless 
Experimental data 
and 


| to satisfy 


ports ins slvin the 


hydrogenation of ethane 
mad 
wt first order. The 


for =t 


the eonstant remain 


sumption has been 


order reaction 
hou \ iven temperature re 
contact time 

laboratory from the 
this require 
1100 
that the de 


ethane may be 


ment 
hoo | I} 
ition of 


temperature range 
ippears 
hvdroger more 


omplex than a simple first order re 


ition. Competi reactions such as 
methane formation. ethylene poly meri 
ration ind the reverse reaction olf 
recount tor 


ical kinetics 


may be pre 


hydrogenation probally 
the deviation from class 
However these reactions 
vented from becoming too 


if the 


these 


important 
kept short. Under 


satisfactory design 


contact time 1 
condition 
the basis 


{ ile ilations cat iv made on 


of first order k 


Design Information 


[hie equilibrium of the ethane to 


ethylene reaction ives high conversion 


reasonable 


temperature-contact 


to ethylene ino the 
of 1100-1900) | 

required to reach equilibrium composi 
that 
ictions consume part of the ethane and 
ethylene. The desirability of high per 
pass ¢ with 
hieh vields 

tion at high 


temperature range 


However. the time 


tions is so lone extraneous re 


onversion accompany in 


ethylene demands opera 


temperature and short 


contact times. This is particularly true 
diluent be 


reaction 


when steam is used as a 


| 
cause the water eas will 


consume mane af contact times are 


too lon 
ivreed that the first 
calculated by 
Steacie and Shane best represents pre 
vious published data However. the 
extrapolation of the reaction. rate 
higher 
<ultant higher conversion is 
Data obtained 

laboratory. tabulated in Table 

shown in Figure | 
hat different curve 
that the 


It is generally 


order reaction constant 


constant to temperature with 
thre re 


ject to cue stion 


ind tle 
Phere re 
believe temperature me 


t- in thi mvestigation 


the ictual is temperature 


TABLE 1 


Experimental Data From This Investigation 


Percent 
Crony 


Run Temp Tirne 
No I Seconds 


EMPELRATURE 


Figure |. Reaction Velocity Constant Versus 


Temperature 


those reported previously Tempera 


tures were measured at several points 
within the thus 
the temperature drop through the re 
wall. Shielding of the 


couple was also used lo reduce errors 


reactol eliminating 


rclor thermo 


due to radiation 
High Conversion Per Pass 
In designing COMME. ial eqpuipernie ni 
economics dictate operation at a high 
At the tempera 


normallh em 


Conversion per pass 


tures and contact times 


unreasonable to a 

take 
il de ! it 
might 
Fables | and 2 present data 


Variou investigator 


ploved it is not 
that the 
place to 


extraneous reaction 
that 


reaction 


une 
uch an extent 
based on a first order 
be uw valid 
from including 
this laboratory These data cover 
and 
a plot of the 
data prre ented in these tables in which 
the lovarithm of the 


plotted against the 


i large range of temperature 


ontact times. Figure 2 i 
eontact time ot 
reciprocal of the 
ihsolute temperature with parameter 
indicated, It is interest 
that the data in Figure 

trend of 


ft conversion 


’ 


me to tote 


indice ile i conversion a 
Deviation of the data from 


the caleulated of | yf) 


parameter 
parameter 
ind 99 percent conversion shows the 
expected effect of competing reaction 
kor example the 74.2 
1700 | ind O.245 
falls the 99 per 


cent calculated conversion. Therefore 


percent cor 


version al econd 


contact time outside 
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ethylene hb of conversion indicated up to a con perature and contact time fo 
sion of OO percent It is believed =o! ind practh il operat on 
il higher conversions than per ene units 
t will result in substantial side re 
ons and deviation from the general Background Information 
relation. Use of Figure 3 should 


his is secon vurbytne on w ( 
provide a miple method of determin Phis is the s nd | iblication which 


rea thle combinations of tem has resulted from a research program 
on the high temperature reactions ol 
hvdrocarbon- conducte , thre Mid 
, ' 
Rese ireth mstituile I hie program 


uiditional re 


TABLE 2 


Data Reported in the Literature ae tis 
present time 


i study of 
lemp Time Percent 
t Seconds Com 
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nlotted versu thre rec} “ ofl thre 


il tute lemperature \ trameter 





Dropping crude phthalic anhydride from condenser into trailer bin. Phthalic is then refined and 
used in production of synthetic resins. (Photo courtesy Reichhold Chemicals, Inc., Detroit.) 


Phthalic Acids— 
Petrochemicals of the Future 


ort I € call ati 
Part Il. Commercial operations 


Peter W. Sherwood, 


Yew ¥ 


FIXED-BED catalysis is employed — ported vanadium oxide catalyst car 
in all but one of the existing phthalic ried inside the tubes. Heat of reaction 
inhydride plants. The process is well is removed by a molten salt) mixture 
illustrated by the practice of Oronite circulating through the reactor shell 
Chemical ¢ rmipany s plant where The salt medium is cooled in a wast 

serves as raw material heat boiler 

The hydrocarbon feedstock. received The converter gases leaving the bot 
from the nearby Richmond refinery of tom of the converters are cooled in in 
Standard Oil Company of California direct heat exchanee with hot water 
is pumped to the converter section Crude reaction product is permitted 
vher t = vaporized w i steam to settle out in hav bones vhich 
heated exchanger and is mixed ith ollow the heat exchanvers. These set 
Gltered preheated ait or ghana ans. tones aleanaiel 

The mixture is fed to the top of nits in) which phthalic inhvdride 

| ibular converters. Her out of the is stream in the 


contact tl up ‘ hite needle vhich 


adhere to the metal surfaces, Gases 
leaving the condenser box are washed 
with water and are finally incinerated 
hefore being vented to the atmosphere 

The crude crystalline product falls 
eventually into the hopper bottoms 
with which “hay boxes” are provided 
From here, it is periodically removed 
for puriheation 

\s first step in upgrading the crude 
make, the anhvdride is melted in 
steam-heated tanks. The crud phthalic 
is finally worked up in two bateh still 
operated in series. Free and combined 
water is removed as first fraction in 
the primary still. Careful attention to 
this separation (which is carried out 
at atmospheric pressure) is necessary 
to prevent the formation of phthali: 
acid by hydrolysis at elevated tem 
peratures at a later stage in the frac 
thonation 

Phthalic anhydride together with 
light boilers (such as maleic anhy 
dride) is taken off as second cut in 
the first still, At this stage. vacuum 
operation is employed. Condensing 
phthalic anhydride must be maintained 
above its) melting pomnt to prevent 
operating disturbances due to solidifi 
cation in tubes and transfer passage 

The rough secondary cut taken from 
the first still is finally purified in. the 
second batch still whieh is also oper 
ated under vacuum. Product phthalic 
anhydride is taken off as a hearteut 
Phe condensate is cooled in a drum 
Haker and is then ready for shipment 

The forerunnines as well as the 
bottoms of the No. 2 still are eventu 
ally returned to still No. 1. Here, con 
densation and polyme rization reactions 
use up the light ends. Bottoms are 
permitted to build up in this still and 


are removed from time to time 


German Plant Details 

Operating details have beconie 
available for the German phthalic 
anhydrick plants of |. G. Farbenin 
dustrie. They are quite similar in de 
sign to) American plants employing 
fixed-bed converters. and operating 
eXperience is CF mparable \ pom of 
early difference was the use of a 
catalyst consisting of vanadium pen 
toxide-potassium sulfate on silica gel 
As has been mentioned. this catalyst 
offers advantages of vield. but eall 
for higher contact time than the older 
American catalyst 

The petrochemic il idaptation ol 
phthalic anhydride prod ction ts based 
on the use of ortho-xvlene as feed 
tock. The process is quite imilar 
in technical execution to the partial 
combustion of naphthalene which i 
it this writing, predominant in the 
United States. and which is the ole 
raw material for phthalic synthe 


in Germany. From the operating prorunat 





rf mw 


offers the 


idvantages of being a liquid at normal 


o-xvlene important 


temperatures and of 
heat removal per pound of 
inhivdric formed The 
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formation 
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conta >] 


\ Type 
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packed ith S-mm pert 
catalyst. A 
urroundit the italyst) tubs 
medium hi ill 
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molten noitrate-nitrite 


ool tl 
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Heat i iubstracted from it a 
vy cold air tlowing through a tube bun 
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th onverter ind | low thee 
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\s is frequently the ca 
of tined-bed operation 
taken to 
op through all the 
uniform distribution 
fen At the time the 
| ickhed difference i! per i droy 
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provi mitorm 


tulve 
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ty > promote complete 
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taints steel tubs 
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idherine to the 
of catalyst pack 
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rempave mv rust 
ihe walls at time 


inal i pectror 


On a long-term average. 
of the naphthalene fed to the reactors 
was converted to phthalic anhydride 
Of the 
verted to 


OO pe reent 


remainder. percent was con 


naphthoquinone and an 
equal amount to maleic anhydride, 3 
percent of the hydrocarbon feed could 
as carbon monoxide 
and 7 dioxide. \ 
fresh catalyst yielded 100 pounds ol 
phthalic an equal 
veight of naphthalene. After ten vears’ 
use of the catalyst. vield had dropped 
phthalic per 100 
pounds feed hydrocarbon. Another 3 
lost in the course of 


he accounted for 
percent is carbon 


anhydride from 


to Yo pounds crude 


percent Was 
puriheation 


The products of oxidation upon 
through a 
which the 


approximately 


leaving the converter 
small heat 
frases are 


Xie ¢ to 


pass 
exchanger itt 
cooled — to 
effect the 

At this t mperature the 
sulat 


condensation of 
tarry material 


tream enter serres of rectan 


boxes. similar to the hay 
nentioned it 
nstallation. The first one or 


water-cooled. while the 


conder eT 


connection with 


ire air-cooled tor the re 
the temperature to oO 
ed as material of construc 
ntral battle 

ondenset 


phthalic 


om the 


provided in 
ettler chambers 
inhyvdride re 
hottom of the “hay 
of individual serew 
on is made to fa 
ne of the condenser walls 
milters il- 


fre 


from the condensers 
of phthalic 


ifter 


ire rit ently anhy 


clrict te vented 
through a evelone for the 


entrained material 


passage 
retention of 
Po minimize pollu 
itmos phere i 
dischar 


it Cdronite ire 


urroundin 
tack ! ul ed for 
ote that the off-gases 


tron of the 


lWbfoot 


charged to 
which serve 
ind) dehydration Phese 


prov ded with eoils for use 


product 


’ | 
steel par 


th h hy pere ure team or hot water 


Where the charge stock 
ietul to 

itment following this stage to 

the condensation of naphtho 

th phthalic anhvdride 
nterfterence by the 
th the effectiveness of — the 
stillation. Thi 


it DOM) 


is naphtha 


! troduce a <ulfurte 


and 
revent qui 
equent di treatment 
- carried out percent 
<ulfurie acid and is follo tr 


vith 


neu 
lirne 
vateh still is 
final purihtcation, Sines the |i 
been tied up by 


treatment. the 


emploved lor 
ht ends 
acid 


forerur 


have sulfuric 
problem of 


m not encounters d 


The still, which is provided with a 
25-foot. Raschig-ring-packed column 
is operated at 30-40mm Hg. No at 
tempt is made at careful fractionation 
and no reflux is provided beyond that 
occurring due to heat losses from the 
column. Bottoms are removed period 
to be 
still 


temperature 


ically worked up in a separate. 


smaller which is operated at 


higher and which vields 


low quality product 
from the 
heat 


solution 


only a 
still 


with 


The overhead main 


~ condensed itl ( xchanee 
a hot 


maintained 


water-glyecol which is 


above the solidification 
point of phthalic anhydride, The prod 
finally solidified in cast-iron 


flakers and is bageved 


ready for shipme nt 


uet ois 
drum and 


Wwe iohe d 


About Fluidized-bed 
Oxidation? 


What 


Phe application of the thuidized-bed 
to the highly 
partial oxidation of naphthale ne or of 
idea 


it is believed that the produc 


technique exothermic 


o-xvlene is a naturally attractive 
Indeed 
tion of phthalic anhydride is the first 
chemical synthesis i hich thiid eata 
lvsis was employed 
The first unit of thi 
(three 
phthalic 
Sherwit 


of the 


the manufactures 


millior pe 
plant taker ol 
Williams in 1011 


prover i Teeopoer leo 


small 
tream 

Operation 
plant has 
vho is now inereas 
ine the capacity of the Chieavo fluid 
hed plant ita cost of $1 million. The 
ittractions of the proces ave also 
(Chemicals Indus 


o-ml a pounds per 


persuaded Imperi | 
tries to build a 
phthalic plant 
methods Th 


constructor 


veut fluidized 
catalyst 
under 

The pronect plant 


Williams has been described by Lee 
reported 


Sher ! 


outstandit ad 
nee The high 


temperature 
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uniformity of 
Vstem 
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results iw the production of vers 
phthalic anhydride in the 
The only by products of 
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subse 
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ally installed. it 
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inhvdride make in. the 
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purification 
phthalic con 
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The advantage of the 
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hydrocarbon thar 
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to operat thove the ex 
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at lower air ratios 
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break up 
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plosive limit Is considerably reduced 


note should be made in this 
the important effect of 


air hydrocarbon phthalic 


However 
connection. of 
ratio on 
Vie ld 

Thermal efficiency of the 
the 
hydrocarbon feed directly into the con 


proc ess 1S 


raised by ability to inject liquid 


verter where its temperature is almost 


raised to reaction level by 
with the 


Furthermore 


instantly 
contact turbulent air-catalvst 


mixture large amounts 
venerated in the cooling 


the 


of steam are 
-Vstem provided for 
The high heat transfer coefficient 
hibited by a fluidized-bed 


sures much more uniform te mperature 


conversion 
eXx- 
sVstem as 
achieved in fixed hed 
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is phase to the tubular wall 
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catalysis where low transfer rate 
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controllins 
| irly 
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how 
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mily per 
charged (is Ot) 
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percent of theory) Today's 
refined phthalic 
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feed 
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Preheated air is 
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Molter naphthalene Is 
bottom of 


quite simple 
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cheme is 
fed to 


into ¢ 
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with 


sVstem 


omes 
catalyst-air 
charged to the 
without 
heat is 
fluidized systen 


the re 
Vaporizatior Phe 
mparted to it by 
tself 
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freed ol 
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entrained catalyst in a 
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Effluent gases cooled 
above the 
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to a temperature dew 
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cle if ist’> 
ind 
> 

Re eoy 


distillation 
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What Is Outlook for Terephthalic 
Acid? 
Perephthalic the 
d of benzene 
the process 


= outlook is tied almost entirely 


reid paradic il 
oxvlie ae 
chemical 
vide public 
fibers of the 
ty pe 
ndicate 


unquestionably 
rece plance ol <vithetic 
Iveco! terephtl ilate (Terviens 


Dacrot | 


orecast- a produe 


lion t 20.0 million pounds }? xvilenme 


mn 1953 and 114) million pounds by 


i) 


The the 
partial oxidation of para-xylene. While 
this other 
(..-aromatics. is the 
coal tar industry, the petroleum indus 


chemical is produced by 


material. in mixture with 


available from 


trv accounted for some 85 percent of 


the national output of xvlenes in 1952 
\vlenes mn ethyl 


benzene fraction ck 


admixture with 


constitute a close 
rived from reformed petrol um stocks 
Ortho-xvlene with an atmosphere 


point of Lhd 


rated by 


ean he 
the 
pure 


boiling sepa 


distillation from other 


components ino sufficiently form 
for phthalie anhydride production 
ethyl 


p-xviene, m-xvlene. and hen 
boil within a 
(13%8.5.139.5 CC.) 

straight 


cpu stion 


Jere re ranve 
) separation by 
the 


im ¢ he rhite al 


fractionation is out of 


| hie 


and 


similarity 


structure in physical) properties 


create i formidable purification prob 
Methods of extractive distillation 


for SbCI. as 


lem 


using instance entrain 


nm ivent) have been proposed buat 


show little commercial promise 


Para-,ylene Recovery Unit 
Limited 
ine reportedly 
DuPont trom 


ind from 


iNew Ie 


| 
! compote 


quantitne of para-xvlene 


bein purchased by 
Oronite Chemical ¢ 
Standard Oil) Com 
Now approach 
ira-X\V lene 
Retir 


om 
pears 


pany rsey } 


' i large p 
Humble Oil & 

Companys Bavtown, Texa 
ery. Start-up oof this installation 
<cheduled for the middle of 

Phe method re portedly 
Hurl 


thre 


reeovery unit at 


this vear 
ul ed by 
erystallization of 


Ty pou il 


involves the 
desired component \ 


xviene fraction from petroleum hydra 


forming will eontau >| perce nt ortho 


meta 19 
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yt) percent pereent para 
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The first step in 
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tion of ortho-xvlene Vhis 
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inv p xvlene purit 


distillative separa 
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nificant 
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and 12 jr 
ara-compound Ns freezn 
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mixture of XY 
nes and ethyl benzene into three dis 
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offers the 
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covering meta-xvlene as well 
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noted, ef that the 
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limited at thi 


ure qquinte 


Linn reco, 
ery ! rel being 
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to cn? 4 
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other 
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Such at 
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costly and 
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higher temperature 
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ulfonation of 
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The main difference is the greater re 
meta-xvlene 
adjusted to 
minimize the conversion of the desired 
para-xylene. L. K. Beach 
the use of 9S percent sulfuric 
i ¢ 
ing approximately 4 
md 67 
sulfuric 
ol the 
tion of the 


tion rate exhibited by 


ind conditions must be 
proposes 

wid at 
Starting with a mixture contain 
percent para 


percent meta-xylenes. enough 


wid is added to convert part 


meta-xylene (only a small por 


total HSO 


ulfonation 


content i ull 
Acid 
pereent strength is no 
in the desired 


' 
itso 


lized im the 
BS-O) 


proper 
be low 
longer active reaction} 
Hetzner 


tial sulfonation 


whe oppose. rat 
proj | 


separates the unsulfo 
reaction 
there 


The ~t pa 


nated organic layer from the 


liquor ind recove4r~ pexVlene 


from hy cooling to | ( 
rated 
percent pure para-xylene 


Ie if h 


portion priorg 


erystals are approximately 90 


combines the unsulfonated 
to crystallization with a 
recovered high-para fraction from the 
Thi- 


steam hydrolysis 


ulfonation mass recovered ma 


terial is obtained by 
of the 
ind sulfuric 
that 


ind I> 


xvlene 
states 
regenerated 


xvlenesulfonic acid to 


acid. The 
first 


followed hy a 


patent 
meta-xylene is 
para rich 
fraction 

Sturrock, et al take advantage of 
the preferential reaction of 
hye to effect 


ration of from tts 


paralde 
meta-xy lene 
this 


para-isomer, The 


with sepa 


hydro irbon 
reaction is carried 


out " everal stages Substantially 


complete conversion of all) m-xvlene 


present claimed 


While the 


Commer ially 


technique presently em 


ploved involves the 
puriheation of p-xylene as such, it is 


prossibele to carry out the oxidation to 
terephthalic in two stages and to sep 
rate the 


i intermediates 


toluice acids formed 


exhibit a 


recrrre ric 
Tree at 
boxvlie acids sufficiently 


\\ ick 


permit ready purification by fraction 


dillerence ino boiling: pomt to 


ition This approach proposed im a 


Duteh patent envisions oxidation of 


i xvlene mixture with air. The reac 
‘ irried out il 1] ) it the 


of cobalt 


toluie 


tion st 
presence linoleate as cata 
lyst Phe 
eparated by distillation and are con 
verted to terephthalic 
vield of O©O percent Chased or 
ontained in the ini 


ids so formed are 


acid with in 
over-all 
the para-xy lene ‘ 
tial feedstock 
The oxidation of p 
the dicarboxylic 


ira-toluie 
wid may for in 


ine the pene 


earried out ence 


w hie h 


onxids ! 


tance ly 
of lead 
lyst Air i 
Ph reaction 


operatin ( 


rwetat erve i ita 
used a 
medium Is if 
onditions 


ina a pire sstitte 


HOM) psi The use 


(such as acetaldehyde or 
ketone ) Is 
is the 

para xvlene to 
acid by air. The 
carried out in the liquid phase and in 
an oil-soluble salt of 
as catalyst Op 


initiator 
ethy] 
attractive 


methy| indicated 


Most 


tion of 


direct: oxida 
le rephthalic 
means of reaction Is 
the presence of 
cobalt 
eration is at atmospheric pressure and 
at a lOO €.. pre 
ferably in the 130-115 ¢ 
Exceeding this level will result in ex 


whit h serves 


temperature above 
rane ol 


cessive vaporization from the reaction 
medium 

hatch 
pseudo-equilibrium Is 


The process is not suited for 
operation. A 
established between the various prod 
ucts of 
the xvlene has 
this 
oxygen absorption becomes negligible 
Under 
ephthalic acid are unsatisfactory 

This difficulty 


supplying a continuous makeup of hy 


after a portion of 
Onee 


further 


oxidation 
been converted 


port has been reached. 


such conditions. vields of tet 


can bn overcome by 


drocarbon feed, and withdrawing the 
product either continuously or semi 
that the 


anti-oxidants 


continuously It is necessary 


free ol 


para-xvlene is 
which are sometimes 
purity. The presence of minor amounts 
of hydrocarbon impurities is not 


obje r tionable 


Bowden's Method 


A method for carrying out this oxi 
dation reaction has been described by 
Bowden The reaction vessel is pro 
vided with a high-speed agitator and 
with means to eflect the thorough dis 
tribution of the 
\ short. ring-packed column is pro 
vided on top of the Her 


= rubbing 


incoming air stream 


reactor 


refluxing xvlene serves as 


medium for the removal of interme 
diate oxidation products inotably to 
luic acid) from the rising gas stream 


An overhead 


and most of the 


condenser removes 


water of reac 


After 
phase . the 


xvie rhe 
tion from the waste gases sepa 


ration from the aqueous 


returned to the 


column ck 


recovered xviene Is 


converter via the serubber 
<erthed 
The catalyst is 


feed \ 


ibove 

with the 

salt) of 
naph 


introduced 
soluble 


oleate or 


para-xvlene 
cobalt) (such as the 
thenate) is and the 
centration is in the range of 
weight 

The operation is 
fact that most of the 


oxidation products ure 


con 


metal 
OO. 


) 


percent of the xylene 


rreatly simplitie d 


lov thee interim 


diate oil-solu 
ble while the desired terephthalic acid 
(together with terephthalalae 
hvdie acid) will settle Dut as a 
It is therefor possible to recover the 


corre 


solid 


product by tilterin i side-stream of 


the reaction mixture. The mother lig 
returned to the 


used to 


converte! In 
wash the 


er Is 


comin AV lene 


filter cake for the removal of adhering 
oil-soluble impurities 

This process will vield 90 pounds 
of solids for 


consumed 


every 
The crude product 
percent terephthalic 


Loo pounds ol 
xvlene 
assavs about 77 
acid 

\ primary purification is possible 
by thorough washing with one of the 
alcohols (methanol 


lower aliphatic 


ethanol, ete.) at or near its boiling 
point. By this 
several times. a highly purified grade 
of terephthalic acid can be obtained 


vield 


recover the 


repeating operation 


lo avoid OXCESSIVE losses, it is 


necessary to impurities 
from the solvent alcohol and to return 
them to the reactor 
An alternate method of purification 
rendering ter 
high 


intermediate 


which* is capable of 
degree ol 


esterih 


ephthalic acid in a 
involves 


The solid product 


purity, 
cation, recovered 
from the oxidation ste pis re acted with 
an excess of a lower aliphatic alcoho! 
The esterification is 
about 70 C, 
(the 


carried out at 
in the presence of sulfuric 


acid use of acid catalyst is usu 


ally preferred but can be avoided by 
operating at higher temperatures and 


methanol is 
oft tereph- 


at elevated pressures | If 
used. the 
thalie acid will ervstallize 


form upon cooling. 


dimethyl ester 


im very pure 


It is also possible to separate the 
esters quite simply by fractional dis- 
tillation. Regardless of the method 
separation. highly 
purifee d terephthalic acid can be ob- 


chosen for ester 


tained by the hydrolysis of its isolated 
estet 


As in the 


the impurities separated by the esteri- 


case of alcohol washing 


reevcled to 
the reactor for an vield 
claims that over-all te reph 
boosted to as 


fication method should be 
increase mn 
Bowden 
thalie 
much as 95 percent of theory (based 


ae id Vie ld ean hve 


on para-xylene) by reeyveling all par 
tial oxidation products to the reaction 
stave 
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Tabulating results following a calculation run on an automatic computer 


(Photo courtesy 


Humble Oil & Refining Company.) 


Automatic Computers Save 
Money and Technical Manpower 


Can the use of computers be justified in your 


refinery? Here are the details on 


® Equipment required 


® Types of applications 


® Manpower savings 


W. M. Harp, 4 


APPROXIMATELY 
the Production 
Humble Oj & 


mvestigating 


three Vears ago 
Research division of 
Refining Compan 
‘ in 


possible applic ' 


ions of high-speed 
makin 
ind for 
pole x probe ms associated with the pro 
d iction of o;f ind as The 
this work were 
mvest itions were begun or prob 
Refinin Fechnical and 
Research divisions. Although a nun 
ber of applications were found for the 


ivailalsle im thee \; 


le partment 


computin ma 
hines for underground reset 


voir studies solving other com 
results of 


-<o successful that simi 


lems im the 


machines ilready 


sunting widespread and 
eneral use of high speed computit 
nachines by refinery technical persor 
nel was not initiated until the summer 
of 1952 


At this 
ned specifically for 


/ 


tine i hew computer te 
technical and 
ientific caleulations. was obtained 
wv the use of the Refining Technical 
nd Research divisions. [t is represe! 
lative of a number of computers no 
vailable for performing a sequence 
it arithmetic if operations at extreme 


| speeds This 
ns of 


iccomplished 


ol simple mistruse 


series 


tion codes that are transformed int 


ectrical lses to control the opel 


ition of the various components ol the 
machine. 
This 


ot thre 


consists essentiall 


mputer 
following functional units 
\r miputl section 
tructions and data from 
cards. The 
ies of wire brushes and 
stablish 

the punched hole These mn 
other 


Tet ids it 
standard 
read by 


rolle t- 


w hie h 


punched card i> 


electrical contact 


ire directed to parts ol 
machine to control their operation 
ntroduce numbers to be used 
computations 
ane to three lorace 
ich « apratole of retaining LO ten-dieit 


imber Phe storage nits are used 
mr holdin 
ire needed at a later stage of the 
ons and for 


ised repr itedly i ! 


ntermediate results until 
stort col tant 


equence 


1 hich ear 
il operations 
traction. mult 
TT Lovarithn 
1 ind other funetions are 
mnputed tlomatically by series 
erie ol counters 
wv combined to forn 


Counters can tb 


supplemental storage capacity, but can 
also add and subtract and are there 
fore useful for the accumulation ol 
totals. 

A punch unit, for punching inter 
into another set ol 


mediate results 


cards when storage capacity becomes 
machine 


a final 


inadequate and a series of 


runs must be made to arrive at 
solution to a problem 
A shift unit 


her of digits retained at 


for adjusting the num 
intermediate 
the caleulations. These ad 
lo keep the 


a range such that an ade 


stages olf 
justments are necessary 
numbers in 
quate number of significant figures are 
without 


that 


retained to secure accuracy. 


exceeding the number of digits 
the machine can handle 


\ print 


introduced 


unit. for recording factors 
into the calculations. cod 
results 


ing instructions and alpha 


hetical er numerical identification of 


the material being printed 


Flexibility 
The correspondence between the int 
struction codes and the machine func 
means of exter 
Such an 


user of the 


tions is achieved by 
nally wired control panels 
arrangement permits the 
machine to set up the particular arith 
that 


and thus pro 


metical operations and controls 
he will use frequently 
vides a considerable amount of flexi 
bility im the calculations 


idaptable to the Although 


special control panels can be wired to 


ty ye - ofl 


thihaae hhinne 


horten the computation and card 


preparation time required for ex 


tremely lone problems a single set of 


control 
we 1] 


of the machine computation work that 


eneral purpe t panels ha 


heen found to be uited for most 


has been done at Baytown These 
wired to earry out the basic 


addition 


prame |. ire 


irithmetical operations of 


ubtraction moultiplic ation, and divi 


ron ind to obtain square roots lo 


irithms. antilogarithms and several 
other frequently 


Fables on 
ulted in the 


wed ore lationship 


raph vhich must be con 


course of solving a prob 


lem may be set pen the form of card 
tables that the 


tutomatically 


t inch 


coml 


machine vill 
talvle 


procedure 


Such nned 


itl interpolation permit 
read) curves or retet 


vithout 


the machine to 
to tabulated data iInferruptin 
the sequence of computation In ad 


dition. the machine i capable ol se 
ilternate 


to the resi 


leet bet eet SeCTUETICE ol 


tleulation iecording ilt of 
precedit 


Phe solution 


ral purpose 


operation 
of problems with gen 
control panels ! imilay 
pect to the manner in 
would be solved with a 
<olved with a desk 
A problem 

| 


mn ounte ol rripele 


! many rt 
hich they 
vhich the would Ie 
ileulator of lide rule 


broken dow 





which renerally 
irithmetical 
that 


machine i 


tep ich one of 


nvolves some operation 


on one or two tactor have been 


introduced into the data or 


obtained is intermediate ré ilt from 


precedit computation Phy 


uch ep required to ve 
Head ! progran ancdlsthe 
irds that tell the machine ho 

illed i progran 


ram cle ck 


form the p 
leck, | 
irri 

thon 

rohine 


the tr 


ontamned in 


previr 
Phe tier 
The location of the factor or fae 
of involved im the comp 
for by the hither or both of the 


itation called 
card 
may be read trom the card a 
data 
the le ister or co 


be the re ilt of 


factor 

riginal obtained from anv of 
unter or 
Omputation per 
formed on the precedin r card 


4 Phe 


performed on the factor 


operation to bye 


! the ele 


irithmetical 


tron compute ! 


The di position «of the result 


from thre electronic computer Result 


that are to be used at a later lave ofl 


the « tleulation ire tored while those 


factors to te 


itllowed 


thal cor titule one of thre 


ied in the succeedit step ire 


lo remain in the « 


by) The 
to the 


oOMmputer 
mount of adjustment to be 


mack number of digits ippear 


ime oun the result 


>») Whether the result 


punched inte mother ‘ ird tor tee 


hhould be 
used 
ina subsequent run on the 

O)} Whether the result 


tion, and other information 


computer 
iddentifve i 
wa lable lo 
the print unit hrootrled tne pr ted or not 
Repeat Solutions 


dries ipre rim hie beeverny et 


party ilar 
lem may te ilved 
diflerent sets of 


plac the 


problen thre ree 
repeatedly 
data | mip 

data « ind 
new cotee 


ivailable for sortir card 


irds 


tlevort (tor example data 


pro 
rate decks of 


pire net inal 


from ram ecard mer ! 


Hrrie'rie | 


ecards in on 
reproduci il or any 
ol the punehe in one deck of 
mother deck of card 


‘ ira continu 


portion 
ird inte 
The « 


nisly ata 


omputer feeds 
peed of approximately LOO 
vhile the 
peeds from LOO 
Phus the 


performing 


rrpiretite wuNiliary 


irds yr ! 
moachine operate il 


to frotl eard per rroeriuste 


computer is capable of 


in eight 


ibout 10.000 computation m 


hour day as compared with perhaps 
MO to LOOO by the use of a slide rule 


or desk calculator 
\ll problems that arise in a rehners 


technical organization are by no means 
well suited to 
While the speed at whic h computations 


machine ¢ omputation 


in be made is an order of magnitude 


faster with the computing machines 


methods. a certain 


=t bee 


than b manual 


imount of time mu spent in pre 


i problem for machine solu 


pari 
) In complex problems. a general 
lan of idaptin the 


machine devised in order that 


problem to the 
must be 
torage capacity will be available 
hen needed and so that the introduc 
data and the 
le p- will be inte rsp rsed inman order] 


ind efficient 


tron of computational 


~t (yu nee 
Checking Against Known Answers 


Moreover, pre vhich “judg 


factor uch as in certam 


sblems mm 


ment sa 


Ivpes of tral mad error theulations 


iten preset ! rte op the er net 


wr chemist judgment must 


le expre ed ! one mathematical 


form if the computing machine is made 

After a 
beret developed the prol 
oded 
tructions transferred into punched 


ecards by a keypr operator, Me 


chanical verifeation of the 


lo exercise it eneral plan ol 


olution has 
] coding itt 


em must be « md the 


cards by 
follows 


trate 


mother perator enerally 


key pure to avoid errors in 
odes inte 


fermi hh ritter ( card 


it isually idvisable 
ramming of the prol 


lems by week! i sample machine 
| 


olution owl il vers 
The mmount of 


ip a sequence of calculations for ma 


tiene required lo set 


chine solution varies with the problem 


but usually is several times as ereat 
in Obtaining a 


methods 


is the time consumed 


invle manual 
Onee a general plan has been devised 
oding of the 


dly ince the 


solution bey 


problem proceeds rap 
seven or eight digits 
code for a 
fast a 


operation could hve 


regu red in the mstruction 
ird can be 
the correspondit 
performed mar itty Kevp 


performed at 


ritter ilmost as 
mching and 
veriivir operation ire 
hour 


Thus 


series of 


of SOO to S00 eards pet 


cor ume little time 


shale the 


tleulations for n 


preparation of i 
Teittiy olution often 


proceeds tairly rapidly. the solutior 


of a single equence of arithmetieca 


lep th only one set of variables i- 
never competitive from the standpoint 
of time or cost with solution by ordi 
nary methods. Problems 
ell idapted to machine 


theret ore it 


which ire 
computing 
feature 


mitist volve ~Cvrnbe 


Repetition may occur it 
listed herewith 
1) Repetition in the use of 


oft repetition 
the forms as 
data 


constants ar imbers required 


to solve the problem 


> 


Repetition in the use of arith 


metical SequUences within the problem 


}) Repetition in the use of the com- 
putational procedure as a whole to 
solve similar problems with new sets 
of variables. 

An example of 
all three of the forego 
ing features of repetition ts plate to 
The re 


relation 


a type of problem 


that embodies 


pl ite distillation calculations 


flux ratios. relative volatility 


ind terminal compositions are 


ships 
used over and over in working up of 
down the column. The same equations 
are used repe itedly in proceeding from 
one tray to the next. and the problem 
of calculating separations made by dis 
tillation arises frequently in refinery 
envinecring and design work 

Many other calculations of 
that are well adapted to 
machine computit refining 


techni il work Phe 


such problems on computin: 


a repel 
tive nature 
eccur in 

idvantages = of 
~olving 
rhe hime = are derived only in part from 
direct savings in manpower. Other and 
more significant credits arise from the 
ibility of the 


-wers to a parti ular type of problem 


machine to calculate an 


ind in as many Variations as 
with 
Further 


mere 


is otter 
desired little increase in 


t flort 


from the use of 


may lve 


human credits result 
caleula 


short eut 


exact 
tion procedures i" place of 
methods ind) from the use of the 
solve 


machines to problems that are 


too tedious to. be ittempted by on 
dinary caleulation procedures. A few 
examples of problems for which ma 
chine computing procedures have been 
developed will illustrate the uses that 
made of the 


ire being computer at 


Baytown 


Mass Spectrometer Analyses 
The calculation of mass spectrome 
ter analyses was one of the first techni 
il applications of machine computin: 
to be made in the Refining departme nt 
inalyses are 


Approximately 100 such 


research studies 


work on 


from six to 


made each dav for 


ind plant control mixtures 


eontainin twenty com 


ponents The computations performed 


bow thee involve the solution 


oloa 


equations the ¢ 


compute ! 


system of simultaneous linear 


oefficients for which 


ire obtained by calibration of the in 


~trument. Since the coeflicients remain 
constant between calibrations, the equa 
tions are solved by inverting the matrix 
of the coetlicients each time the instru 
ment is reealibrated and utilizing ma 
trix multiplic ation to obtain the analy 
each sample. The calculation 


sis) ol 
time for a single samphe is about four 
minutes as compared with about 50 
minutes with normal computation I 
version of the matrices is also carried 


out on the computer at the rate of 
ibout 1) per year with substantial sav 


All of the compu 


involved in 


ines if Mmanpowe LI 


work dss 


tational sper 


Pet 


leum 








trometer analyses is handled routinely 
by the Accounting department. 
Another type of problem that has 
heen found to be well adapted to ma 
chine computing is the workup of pilot 
unit and plant-test data. The principal 
thus far 


been con 


ipplication has 
with cracking test 
although procedures are being 


cerned catalytic 


work 
developed to process cle 


cover other 


velopment studies as well. The caleu 
lations pe rformed by the computing 
include all of the 


formerly 


machine computa 
tions that 
with desk calculators 


the conversion of 


were performed 
These consist of 
meter readings 
physical properties. and meter charac 
rates. the calculation 


teristics to flow 


of yields and qualities of products 


from laboratory analyses and tests on 
the various streams. and the correction 
of the material balance to a 100-per 
cent-weight recovery Other rela 


tionships that are useful for compari 


basis 


conditions with 
work “ars 
part of the 


one set of operating 


inother and for correlation 


computed as a normal 
hha hine procedure Machine computa 
cracking test data 
times fast a- 
resulted 


tion of catalytic 


proceeds about ) 


has 


in significant advantages in manpowel 


manual caleulation and 


itilization and fewer « omputational 


Further result: as 


other 


savings will 
added lo 
helds of process deve lopment activity 

Among 


i consicde rable 


procedures are covey 


chemical engineering studies 
amount of use has been 
made of machine computation of mul 
licomponent plate to plate distillation 
problems. Ordinary problems in de 
sign involving sharp separations [x 
and the 
| 


adjacent « omponents 


Iweer 
assumptions can ‘ 


isual simplifying 
15 minutes 
thus 


competitive 


~et up ind solved in 
Plate 


hve come 


have 
with 
short-cut: procedures from the stand 
added ad 

reliable 


Recently a problem arose that 


calculations 
than 


to plate 
mao4re 
and have the 


pom of time 


vantage of producing more 
results 
nvolved the possibility of concentrat 
ng one component of oa narrow cul 
naphtha by fractionation. The presence 
of other close 
eluded the 

sharp separation. and it became appat 
ent that 


present 


beoorling components pre 


possibility of obtainin 
four would be 
in both the overhead and bot 


high 


two 


components 


toms in rather concentrations 


The application ol approximate 
procedures for estimating the 


that 


separa 
achie ved unee 
onthietin 
The problem was resolved by 


three plate to plate distillatior 


t could be 


tior 
dentical conditions led to ¢ 
results 
makin 
calculations involved 


two of which 


columns and the other a 


| hese 


ind carried out 


4) tray 


tray column computations were 


ode d 


( | rdins close 


1th core day. itt 


enough matching of con 
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Typical card punched with instructions for mathematical computations (23 actual size) 


indicate 


feed 


compute d 


ponents al the tray to 
that the 


substantially correct 


~t parations were 


Currently. studies 
are being undertaken to analyze exist 
ing naphtha fractionating towers at 
Phese 
lations for a series of 50 
feed stocks 
as |6 components ol 
many as ten are distributed 
rhead bottoms 


Because of the high value of the prod 


Baytown studies involve ealeu 


tray towers 
charging containing a- 
many which us 
hetween 
the ove and fractions 
wt separated at these units improved 


performance which might result from 
i thorough analysis of the tower oper 
itions would be of considerable value 

Many problems in relinery econom 
ics involve repetitive forms of compu 
tation. The proper disposition of raw 


stocks equip 


ment. and other probe ms in economics 


justifications for new 


ire generally determined = by 
ol thre stocks 


through certain units of the plant. con 


paper 
processing involved 


verti vields and qualities to 
finished product blends. and applying 
to the 


produc ts wu 


raw 


heures 
stocks 


ippropriate cost opera 


tions raw ind 


volved The 


correlations and arithmetical steps pet 


vield and quality 


laining to a particular type of opera 


tion are used over and over again. but 


new cases must be 


solved re peated] 


to account for revisions wn product 


peciiieations and values. changes in 


ston k 


changes in operating 


Several 


raw properties and costs 


( Xp Tin 
calculations have 


ty pes of economn 


been set machine 


Baytows 


up for computing il 


others are being devel 
Attention is 


ipplication ol 


ind 


oped as time permits also 


le voted to thre 


bem 


machine computation to problems in 


refinery coordination which are 


imilar im many respects to prol lem 


it er 


onomics 


Development of Techniques 

The Research and Development di 
vision has been active for several vear 
n developing applications of statisti 
refining 


high 


machines has pet 


techniques to 
The 

computing 
studies to be 


il analysis 
problems iWailability§ of 
-peed 
mitted 


hich otherwise w 


several made 


ould have been im 


practical because of the vast amount of 
computational work required, Notable 
examples are correlation studies of 
comple X process operations and work 
that is now underway to determine the 
potential credits for multiple testin 
of refined products 


Computing machines of the type le 


scribed represent a sizeable item of 


eX pense and must be made to do the 


work of 


cost can be 


<everal people before thei 


justified. They are there 
better 


organizations 


suited to fairly 
than t 
\ period of traming ol 


fore yp rhaps 
large technical 
smaller ones 

several months for at least one member 
of the organization is required to learn 
the details of control panel wiring and 
to gain experience in computing tech 
niques before the machines can be used 


After 


knowledge of machine computation 


with maximum efficiency a good 


methods has been eained, however. the 


know how can be spread rapidly 


since the rules for coding problems 
are imple and easy to learn. Over a 
hundred members of the technical stafl 
taueht 


problems for solution with gen 


it Baytown have been how to 
code 
eral purpose control panels. The course 


problems that are 


of instruction requires but one 


ind many of the 


now being solved were coded entirely 


without expert “assistance 


at Baytown is located 
Accounting 
principally by \; 


Prov 


Phe computer 
in the Machine 


and i operated 


diy Ista 


counting ce partment personnel 
coded by the 


stall are passed on to the accountings 


lems thai are technical 
vroup for keypunchinge. verifying. and 
through = the 


uxili it\ 


com 
Card 
file ire kept of problems that are re 


actual processing 


puter ind machines 


current. and forms for frequently o¢ 


heen devi ed 


lo hve 


urring problems have 


on which the variable used 


obtain a particular solution can 
quickly reeorded. The 
the Accounting Department has bees 


invalualle not 


assistance of 


only itt proce - in 


problems -et up hy the technica 


rroups but in devising programs, wit 


ing control panels and vvestin 


proce dure . 
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Quarter 


TABLE 1 
Petroleum Administration for Defense Distribution of Steel to the Industry 


(Tons 


Second 
Quarter 


Fourth First 
Quarter Quarter 








Steel for Oil to Be Sufficient 


WILL. be 


quantity to permil 


STEEI 
in sullicient com 


pletion of the probable relinery eX 
pansion programs planned boy the ye 


troleum industry II 


thre present rate ol 


he ippreciable mncrease in 


defense buildup 


available in [955 


and 

The tt 
steel industry 

Should either of these “ifs” 
reality there 
change in the otherwise optimists steel 


outlook since 


ire ne work stoppa ‘es in the 


hecome 
would be a= noticeable 


supply warehouse inven 


tories of oil industry steel items were 
at an all-time low at the start of the 
vear due to the heavy withdrawals re 
quired in 1952. and the forecast of steel 
availability is based on the mills main 
taining anticipated production rates. 
all, the domestic steel 
trv s capacity in 1953 will be 117.5 


Over indus 
million ingot tons. an increase of 


percent over 1952 capacity. 


Free Market Soon 
Petroleum industry's 


stee] 


procurement 
and alumi 
market 
after two vears of covernment 
under the Controlled M: 
terials Plan. That allocation plan was 
created under the authority of the 
Defense Production Aet 
scheduled to ¢ xpire June 30 

The I Im nhowe I 


of necessary copper 


num will return to a free 


July | 


allocation 


which I= 


Administration has 
established procurement re culations to 
atomic 
Defense 


hee ore 


cover essential defense and 
known as 


which will 


pros ice d 


energy 
Materials Svstem 
effective July J 
lewislation ts passed by Congress 

1 he 
decontrol of materials 
will bee nicke | bearing 


a critically short item which has some 


programs 
necessa4©ry 


only exception to the broad 
listed so far 
stainless steel 
application in refineries. Regulations 
governing defense and atomic energs 
programs will contain provisions for 
future control over materials essential 
for national defense that may become 
in short supply. Steel industry officials 
that the 


direct 


estimate necessary steel ore 


quirements for defense indus 
tries and the atomic 
can be comfortably supplied with set 
than 12 


from the antic iprate d 1953 rate of steel 


energy program 


asides of no more percent 


produc tion 


Normaley, Almost 
Removal of price controls in mid 
February and the 
at the end of June will re 
turn petroleum industry operations to 
with the 
controls 


planned ck ‘ ontrol 


of metals 


a normal competitive system 
possible exception of some 
over procurement of military aviation 
easoline. which is expected to pass to 
the Department of 
vated Oil and Gas Division 

Administration for De 
tense. established under 
the Defense Production Act in the In 
commenced — the 


Interiors reacti 


Petroleum 
which was 


terior 
vradual process leading to its expected 


Department. 

demise a month ago. Three divisions 
gas planning, natural gas produc 
tion and processing. and distribution 
and marketing have been abolished 
By the end of March the 
staff had been reduced to 200 from its 
peak of 330 full and 


| loves 


agency s 


part-time em 
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.-- Thermal Stresses in Piping Systems 


William E. Wilbur, 


A 


PIPING system design is the single most common prob 


em raecin the refinery and petro he mical cle sign engineet 


This series of articles prese nts a complete roundup ol 
tried and tested methods for the design of piping systems 
conditions. Part I of 


this three-part series appeared in the Mareh. 1953. issue of 


for the more important operating 
PeTROLEUM ReFiner, and presented some of the necessary 


hbasie fundamentals and physical data 


12. Symmetrical Structures 
kor structures which are symmetrical. such as the ordi 
ary expansion bend (Figure 11) the analysis is consid 


Syam 


Thrust Liane 


Figure 11 


erably simplified The thrust line is parallel to the line 


joining the anchors: so that it is necessary merely to find 


the co-ordinate y of the elastic center Also. since \ () 


ind Ixy O. we have simply 


Figures 12 to 19. inclusive, give ready solutions for 
expansion bends of the long radius type. commonly known 
i> lyre hoe nds and used oxte nsively it steam pripre lines 
The central anele of each bend may be 90 120° or 135 

Mand SI give closely approximate <olutions 


fittings (See See 


Figures 
lor expansion bends made with welding 
tion 26, Part TIL) 


Flex-Anal charts and Tube-Turns Catalog No. 211 give 
simple solutions for expansion bends with welding fittings 
hlex-Anal chart No. 37 covers Ilwre bends 

If the loop is not exactly in the center of the line. use 
of the charts will usually give sufficiently close results. Hf 
one anchor is higher than the other. a more accurate 
determination should be made 

Figures 12. 14. and 16 give respectively the thrust in 
90°. 120 and 135° bends. The value of F/Ee is read 
This is multiplied by the value of Ee 


from the figure. 


from Figure 35. to give the value of the thrust F, in pounds 
Similarly Figures 13. 15. and 17 give values of f/Ee. 


which. multiplied by ke. give the values of f. maximum 
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“B*~ Sch. 40 

+ 10"- Sch. 40 
itt 12"- 3/8" Wall- 
14*°- 3/8" Wall- 


120 160 D0 240 


LENGTH *L* IN FEET 
Figure 12. 90 lyre bend. Values of 


unit stress, im pst which oceurs at the top of the bend 
The 90° bend is stiffer than the 120 and the latter 
is stiffer than the 135° bend 


unit stresses for the 90° bend are about three times as 


Approximately, thrusts and 


great as for the 120° bend. and 4 times as great as for 
the 135° bend. 

It will be noted that the diagrams are for one metal 
Where 


different metal thickness o1 diflerent radius is desired 


thickness and one radius. for each size of pipe 


163 








18" - 
20" 
24° - 
0 240 
LENGTH "L" IN FEET LENGTH "L* IN FEET 


f 
Figure 13. 90 lyre bend. Values of Ee Figure 14. 120° lyre bend. Values 


the supplementary Figures 18 and 19 will give close ap 
proximations 90 Bend 
For information, the formulas on which the figures 
ite based ure vive hve low All loops are assumed to hve 
-ymmetrical, with equal lengths from bend to anchors 
The diagram value s of | and f may be reduced by cold 
pringing. See Section 17 
Formulas Used in Preparing Figures for 
Lyre Bends 120 Bend 


135 Bend 


Figure 19'2 
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wt 
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13. Structures With Several Sizes of Pipe 
When several sizes or weights of pipe are included in 


one structure it is necessary, in finding the elastic center. 


to first divide each length by its own IL. This process is 
carried through the caleulation, so that each of the prod 
ucts which make up the quantities Ix, Ivy and Ixy. has 
been divided by its own I. Calling these new quantities 


I’x. I’v and I’xy. the formulas of Section 7 are rewritten 


thus 


Vhy application is shown in the following problem 


Elastic 
Center 


Thrust Line 


Figure 21 


Maximum moments and unit stresses 


wows 
1O30 


Figure 20 


Femp. 250 | be iT100: For 6-ineh pipe. Sch. 10: 


| 1: LA 190) bend) 7.24: For 8-inch pipe. Sch 


1: I 72.5: LK (90 bend) 10.39 
Location of Elastic Center origin : is shown in 


Chart | 


CHART |! 


14. Movement of Anchors 

If an anchor is attached to a vessel expansion of the 
vessel, due to change of temperature, may cause a con 
siderable movement of the anchor. Other cases occur 
where the anchor can not be considered as fixed in post 
tion. These movements are cared for by a supplementary 
calculation. after the normal analysis of the structure ha 
heen mace 

Let Ay be the movement of the anchor in the vertical 


Moments of inertia and products of inertia about elasti 
\ its movement in the horizontal direction 


center are shown in Chart J direction, and 
hither one may be zero 
If the anchor moves in the same direction as the ex 
pansion of the pipe. the thrusts on the pipe structure 
ire reduced, The amount of this reduction iver bey the 
following formulas 





be 


+ VALUES OF 


LENGTH "L* IN FEET 


f 
5. 120 lyre bend. Values of £ 


Caution: Use Ay and A in feet, and introduce the 
factor Ltt in the denominator as explained in Section 7 
Note that the quantity used is EF rather than Ke: values 
may be obtained from Table | 

If the anchor moves opposite to the expansion of the 
pripee the thrusts are increased, Use equations 14-1 and 
14-2. but with plus signs instead of minus signs in front 


ol \ and \ 


15. Hinged Anchor Points 


It is sometimes desirable to consider that the anchor 
holds the pipe fixed in position, but free to rotate: that 
is, the anchor point is hinged. The hinge may be at on 
end (Figure 22) or at both ends (Figure 23) 


liv 





8"- Sch. © -R= 4" 
10°- Sch. © - R= 9" 
12"- 3/8" Wall- R = 60" 
14"- 3/8" Wall- R = 70" 


16"- 3/8" Wall 
18"- 3/8" Wall 
2"~ 3/8" Wall 
24°- 3/8" Wall 


120 =: 160 200 200 280 


LENGTH “L" IN FEET 


Figure 16. 135 lyre bend. Values 


In the case of one end hin ed if eure 22) the hinge 
becomes the elastic center, and values of Ix. Ivy and Ixy 
Formulas 7-1 and 7-2 then 
rive the correct values for | and | 

In the case of both ends hinged the thrust line must 
jhiiss through both hinges. The simple ~t procedure Is to 
consider the structure rotated so that the thrust line i- 


ire determined accordingly 


horizontal Phen 





a 4 


Thrust Line 





F, 
—— 


t. 








Figure 22 
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18" -3/8" Wall-R 
".3/8" Wall-R = 
24". 3/8" Wall-R 
200 240 2 320 


LENGTH "L" IN FEET 


Figure 17. 135 lyre bend. Values to Ee 


the values of Ix being heured as in Section 7 The moment 


it any point ts hy 


16. Variation in Pipe Thickness 
lhe thickness of seamless steel pipe is subject to a manu 
facturers tolerance of 12! » percent either way. Also. the 
thickness of pipe may be reduced by COTTOSION, In pipune 


analysis. it is customary to consider only the nominal! 


thickness 
the fact that. as the thickness is reduced, the flexibility 
is increased; this tends to reduce the thrusts and moments 
acting. Since the thrust varies directly with the moment of 


The possible error is somewhat compensated by 


inertia of the pipe section, a uniform decrease in pipe 
thickness throughout the structure would result) in’ no 
change in unit stresses from temperature variation 


17. Cold Springing 


If a pipe structure is fabricated a little shorter than 


its nominal length. and forced into position, it will have 


stresses in the cold condition which are of opposite nature 


1 Gulf Pul 


w 


- 
Ssipstsenfstestesette 
- RATIO OF THRUST 


RATIO OF THICKNESS 
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RATIO OF THICKNESS 


Figure 18. Variation in thrust and unit stress with pipe thickness 
(for 120 lyre bend 


Also. the maximum stresses 
in the hot condition will be reduced by the amount of 
these initial stresses. This process. called cold-springing 
is frequently used when stresses are likely to be high. It 
is. however, difficult to erect the structure so as to make 
the cold-springing fully effective: the ASA Code for Pres 
sure Piping therefore provides that only two-thirds of the 
considered effective 


to those produced by heating 


amount of cold-springing may be 
and further, that the assumed reduction of stress may not 
exceed one-third of the total computed stress. It is cus 
tomary to provide for cold springing one half of the com 
puted eX pansion, and to assume that the compute d thrusts 


and stresses are thereby reduced one-third 


18. Stresses Due to Internal Pressure 
Internal pressures in a closed ripe cause tensions on 
ihe circumferential direction of the shell. This is the stres 
for which the pipe thickness is generally determined 

The internal pressure also causes tension in the longitu 
dinal direction of the pipe: and this stress is in the same 
direction as the fiber stresses due to thermal expansion 
The intensity of this stress is only one-half of that of the 
circumferential tension. It must be added to the bending 
stress to obtain the maximum tensile unit stress in the prupee 

The amount of this longitudinal unit stresses is 


eaoty 


Internal pressut | ) Internal 


\rea of metal in pipe wal 


For various sizes and thicknesses of pipe. Table 5 gives 
the value of the unit stress for an internal pressure of 100 
pounds per sq. in From this. the total unit stress due to 


internal pressure may he determined 


19. Allowable Stresses 


kor piping in one plane (no torsional stress) the maxi 
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RATIO OF THRUST 


UNIT STRESS 


RATIO OF 


RATIO OF RADIUS 


Figure 19. Variation in thrust and unit stress with radius (for 120 
lyre bend) 


mum stress to be considered is the sum of that due to in 
ternal pressure (Section 18) and the maximum stress due 
to thermal bending 

Phe ASA Code for Pressure Piping 
able tress 


vives for this allow 


Where S is the allowable stress at atmospheric temperature 
md S’ is the allowable stress at the temperature of the 
het piping For A53 or Al06 seamless steel pipe at 650 
for example, we have, for oil refinery piping 


An additional condition, however. is that f must not 
exceed VW) percent of the rated breaking strength: o1 
Grade A. 44 48 (WK 1? 


( ide | hie t of ( SeLLiE 


1) “MI 


These latter figures will generally govern for refinery 


piping. For steam piping. where the values of S and S’ 
are less. formula (19-1) will frequently determine the 
maximum allowable 


20. Dead Loads 

The formula of Art. 19 provides only for combining 
stresses due to internal pressure and thermal stresses, tak 
ing no account of the stresses due to the dead load of the 
pipe and its contents. If pipe is generally in a horizontal 
plane, and pipe supports reasonably spaced. these dead 
load stresses will be small. and need not be considered. 
With vertical piping, however. particularly with expansion 
loops of long span, they may become important. The dead 
load stress at the center of an expansion loop is of op 
posite nature to the thermal stress; but if the line is cold 
sprung, the cold-springing stress in the cold condition 
will add to the maximum dead load stress. 

In the analysis of piping for thermal stresses, it is 
assumed that the pipe is free to move, that is. to take the 
position required to accommodate the expansion. Care 
must be taken, therefore. to arrange the supports so as 
not to interfere with this movement: otherwise. the added 
restraints must be allowed for in the analysis. If, for 
example, it should be necessary to support the center of a 
vertical expansion loop. the support should preferably he 
a spring hanger, providing sufficient movement for the 
deflection of the pipe due to thermal eX pansion 


21. Deflections 

Determining the actual position of a line after expan 
sion is a complicated problem. since the deflections are a 
combination of those due to linear eXpansion and thos 
due to bending moments. The computation requires the 
application of the moment-area theorems to find the bend 
ing deflections. and then the proper addition of the linear 
expansions In some cases, the deflections due to dead load 
he nding hecome important enough lo hve considered. A. a 
result. computation of true deflections is seldom attempted 

\ formula in the concluding article of this series will 
vive a good idea of the movements to be expected in th 
ordinary expansion bend. It will be noted that the upward 
movement at the center of the horizontal portion of the 
bend may be several times as great as the theoretical linear 
expansion of the entire line. In a vertical loop. the detles 
tion due to dead load will reduce this 

Flex-Anal Charts Nos, 8 14. 21. 26 and 30 also give 
information on the maximum deflections of simple pipe 
structures 

In view of the considerable deflections of pipe struc 


tures. care should be taken to space them on the pipe sup 


ports so that the necessary movements may be freely ob 


tained. Use of guides or other restraints may very ma 


terially change the maximum stresses. 


Fnd of Part Il. Part Ill, the concluding chapter. will 


appear inan early issue of Petroleum Refiner 





One of large thermal cracking units at Pan American Refining Corporation's Texas City 





Texas, plant 


Turnaround Plans Save Man Hours at Pan American 


Safety and maximum production during shut- 


downs are rewards for 


THEY PI 


troubles il 


AN away their turnaround 
Pan 
Pexas City 


Refinir 
Texas 


American 
( orporation in 
At the 
ince program 


to eflective 


decisive port im a mainte 


‘ hic h 


=f he duling 


owes its” effi 
coordi 
about 20 


Operatin 


ency 
nation. and communications. 
representatives from the 
Mechanical. En 
ind Development branches sit 
down ith 
mpendit turnaround to” the 


detail (hieure | The 


frimneerinege and he 


<earel 
management and plot an 
most 
rrinruite voals 
itt 


1) Sate 


operation of the unit with 


i minimum ¢ Apr nditure of turnaround 


1 in-hours ind 


Maximum production from the 


effective 


scheduling. 


vork 


unit consistent with turnaround 
requirements 
Success of the 


mie thod is contirme d 


by weighing the turnaround time now 


required against the time consumed by 


-imilar jobs during the 15 years before 


the planning idea was installed in- re 


cent years by General Superintendent 
S. B. Schapiro 

The turnaround plannin meet 
ire preceded by weeks of formal plat 
ning by re spective de partments to knit 
nization together The 


Scheduling 


the entire o1 
Planning and 
branch of the Mechanical department 
then assembles information which set- 
forth the work 


mated man-hours for completing each 


division i 


sequences the esti 


coordination. 


yoy and the recommended equipment 


his is summarized for the turnaround 


planning session in the form of a 


shutdown list and a Gantt chart 


The shutdown list contains instru 


tions for cleaning. inspecting and re 


pairing furnaces, tower and drums 


exchangers. condenser boxes. valve 


and paper pump turbines and com 


structural 


pre or instruments ind 
teel, The turnaround planner dehat« 


this list and hand dows their con 








posite decision. item by item. on the 
equipment to be reconditioned. and the 
procedure to be followed. On the 
Gantt chart (Figure 2) are plotted the 
estimated time required for each phase 
of the work against the time actually 
consumed as the jol progresses This 
erves the double purpose of recording 
efficienes previously ichieved and of 
rearing the various jobs so they will 
he completed simultaneously or is 
early so as possible 

A< the work move thead the super 
visors watch the Gantt chart carefully 
md if a job falls behind. the foremen 
reassign men from another job which 
is ahead of schedule. This is accom 
plished through Pan American's stabi 
lized working force. one of the four 
basi polis ty motivating the over-all 


mamtenance program 


Labor Force Coordinated 

In setting up the stabilized work 
im plan the labor forces was co 
ordinated for a six-month period by 
work orders classified as follows 

Class | Emergency repairs 

(lass 2 Routine servicing of equip 
ment 

(la ) Normal repait 

Class +} Turnaround 

(la » Construction 

(la ‘ Preventive maintenanes 

Class 7 Dismantlir 

Next lep was to analyze the mar 


hours used and to set upa hy pothetic il 


reanization to handle a turnaround ol 
i major operating unit without sacri 
heing other important plant work 

The result was a balanced organiza 


tion ¢ ipable ol handling all plant 


maintenance through a priority sys 
tem. Emergency re pair ind routine 
erviceing of equipment ire maven top 


priory Normal repatt ire given pri 
ority according to whether they ar 
deferrable or nondeferrabl 

All man-hous net heduled for 
lop priority emergeney or non-defer 
rable normal repairs are siphoned into 
the turnaround pool. Between turn 
irrounds, the man-hours are used for 
backlog work and new construction 
of which there is alway some to be 
done 

The suceess of this plan is «ke pe ndent 
on careful plannin and scheduling 
interdepartmental cooperation: the co 
ordination of all operation, construct 
tion and maintenance activities in the 
plant the ability to eflect temporary 
nite rdivisional transter ind the han 


dline of one plat construction. by 
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of a thermal cracking unit 
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Estimat hut 
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Ar Point Indi . ! 
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Figure 2. A typical Gantt chart (split here, for convenience, in two sections 


This organization was finally com 


personnel to make available were adopted only in recent \ears was 
pleted last July when General Superin 


during a_turn not due to an earlier doubt of their 
vorth. but rather that their suecess 
was predicated on the completion ola 


finely meshed delicately tune d or 
Responsibility Pinpointed ranization, with the winds of free MAINTENANCE / OPERATION 
communication blowing across the top 


refinery 
-uflicient) manpower 
around to kee ~p the off-stream time to a 


minimum 


Phat the turnaround discussions 
171 


cation 











tendent 


Schapiro pinpointed respon 
sibility in the operating branch. An 
operating superintendent was chosen 


to consolidate a five-headed setup con 
sisting of Thermal Cracking. Catalytic 
nd Distillation Pumping and Gaug 
ing. Light Oils 
departments, all 


ind Coordination and 


heonomics autono 


mous of one another. This simplified 
communications within the Operating 
expedited inte rdepart 


bolstered ar 


cle partment 


mental intercourse. and 


other of the four basic policies sup 


porting the maintenance program the 
establishment of departmental respon- 
sbilities 

Departmental responsibilities were 


dividing the work 


to «ke partmental functions 


fixed by wecording 


| nyvineet 


ing duties were centralized under a 
chief refinery engineer and the work 
divided into two divisions, eat h headed 
by a chief engineer. They are: 1) de 
ign and development ind 2) con 


truction and maintenance 

Thy ay “ion ind 
make . dt wins 
rotiate ‘ 
reeorrnne tucie 


police ability of 


Development di 
ind specihica 

makes eco 
ind determines the ip 
equip 


and 


vision 
thon me ontract 
material ind 

ment for refinery installations 


TL vork orders for all 
ind additions to plant facilitve 


change 


Spare Parts Listed 


ind Vaintenanes 


Construction int 


duets mechanical tests. determines the 
pare parts essential for repairs and 
replacements, supervises contract con 


truction. makes routine inspections of 
plant facilities for determining when 
repairs and replacements ure neces 
sary, inspects the repairs and replace 
ments to make sure they conform with 
plant specifications and standards, and 
conduets surveys to ascertain what con 
ditions are contributing to equipment 
deterioration or excessive maintenance 
ind recommends protective or corres 
tive measures 

these 


repairs 


(4 major importance among 
is the inspection of ill 


than 


ind replacements rather only 


operating units ind new installations 
By making the 


ment re sponsible 


bneineering depart 
for the 
condition of all equipment 


Mech iter il 


been freed to concentrate on ad 


mechanical 
the Op 
eratin and departments 
have 
ministrative problems 

The Mechanical department is re 
ictual maintenance 
work All work rt 
quests are received from other depart 
of tools 


sponsible for the 


ind construction 


ments except for maintenance 
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roads. grounds, trackage and sewers, 


and the operation of the storehouse. 


Division by Crafts 
Another basic maintenance policy is 
the the staff and 
SUpPerVIsOry responsibilities in the Me. 
Phis 


iccomplished by appointing seven de 


separation of line 


chanical department has been 
partment supervisors, each having jut 
eraft di 


supervisors 


isdiction over one or more 
The department 
the 


superintendent lo plan work sequence 


Visions 


meet each day with mechanical 


and review work schedules. Once pet 
fected, the plans go to the Divisional 
Foremen who are thereby relieved ol 
much detail work 

All departmental supervisors meet 
month to discuss interdivi 


net each 


sional problems These meetings also 
offer an opportunity to keep the super 
visors advised of departmental and 
reneral plant matters 

Four eneinec¢rs ind Iwo engineering 


issistants aid the stafl supervisors. This 


rroup determines the sequence of 
work, the availability of materials. and 
the manpower requirements. [t also 
draft i monthly schedule of the pro 
jected work for the next month and 


the actual man-hours expended during 
makes studies to 
Improve work ye rlormance: maintains 
contact with the Operating De 
turnarounds 


thee preceding month: 
close 
durin : 
the Stall Supervisors advised of 


partments inal 


keeps 
ork progress 
Woork-Order System 
A vital 


-ystem. the 


the work-orde 


basic 


factor ts 
fourth 
the maintenance program 


Work orders are issued for each job. 


pring iple ot 


except in the case of turnarounds and 
the equipment 
Routine servicing jobs are covered by 
work turnaround 
orders are issued according to types of 


routine servicing of 


annual orders. and 
equipment and classes of work. 
The work orders are prepared in 


sextuplet and distributed by the Plan- 


ning and Scheduling division as fol 
lows 

Copy Now| \ccounting depart 
ment 

Copy No. 2 Department supervisor 


requesting work 
Copy No.3 


division 


Construction and main 
tenance Engineering depart 
ment 


( Opies No ] 


supervisor of the 


ind 5 Department 
Mechanical depart 
ment in charge of the principal craft 

Copy No. 6 Planning and Sched 
uling division of the Mechanical de 
partment 

When a job concerns more than one 
craft. the Planning and Scheduling di 


Vision queries the department super 





visor in charge of the principal craft 
to determine the sequence of opera- 
tions before distributing copies Nos 
this so that the sub- 
can be issued simul 
allied craft. The 


issued in tripli 


> to 6. inclusive: 
work 
taneously for 
subwork 


orders 
each 
orders are 
cate, two going to the respective ke 
supervisors. and the other 
Planning and Sched 


The department 


partment 
retained in the 
uling division office 
supervisor in charge of the principal 
craft retains the No. 5 copy, on which 


the subwork 


lL copy to the divisional 


is recorded orders. and 
sends the No 
foreman. The two subwork orders are 
handled the same way 


When the work entailed by a 
work order is completed, the depart 


sub- 


ment SUpervisor marks both copies at 
them to the 
department supervisor in charge of 
the principal craft. After noting on the 
No. 5 copy that the work covered by 
the particular subwork order has been 
both the subwork 


sent to the Planning 


cordingly and forwards 


finished copies of 


ordet ire and 
Scheduling division 
Job Completed 

| pon completion of the entire rob 
the divisional foreman in 
the principal craft returns the No. 4 
work order to the department super 
then both the 
» COpies to the Construc 


( han ve of 


Visors who forwards 


Nos ] and 


tion and Maintenan t 


division of the 


Lngineering department as notification 


that the work is ready for final in 
spection 

After this has been done. the Con 
struction and Maintenance division re 


Nos. 3. 4. and 5 of the 
work order to the Planning and Sched- 
The No 
to the department supervisor 
No. 4 


Accounting department. Nos. 5 and 6 


turns copies 
uling division } copy is sent 
who 
originated the job voes to the 
remain in the Planning and Scheduling 
division 

On the reverse side of No. 6 COPY Is 
kept a 


pended on the job 


record of the man-hours ex 
This record Is used 


for tuture planning purposes, and for 


compiling the report of man-hours 
expended each month broken down 
according to craft. plant facility. 


and ty pe of work (i.e 
work. ete.) It is 
also used to compile the backlog man 
craft. broken 


emergency re 
airs. turnaround 
| 


hours awaiting each 
down by plant facility 
|!’ 

an 


achieving the reward of 


In summary American is 
prompt turn 
arounds and lone operating unit’ runs 
is the culmination of a complete main 
tenance program based upon stabilized 
work 


departments, the use of both line and 
-tafl 


force. fixed responsibilities for 


supervision and an adequate 


system 


work order 








Figure | 


A trouble-shooting article. this discussion is de- 


signed to give the answers on some troublesome problems 


Louis J. Murphy 


THERE US LEPTLE use in sy nding 


valuable engineering time and talent 


on refinery and petrochemical com 


pressed-ait system design unless the 


system performs properly Good pet 


formance is more than) engineering 


ilone il also involves correct Opn ral 


ng practices. But refinery operators 


cannot get most from their compres 


unless 
behind the 


Previous articles have 


<ors ind connected <Vstems 


there is sound engineering 
design outlined 
the essential steps in good design and 
decisions af 
operation Now we are 
take i quick look at ho 


ind Opn ration mesh. We cannot 
without the Here are 


pointed out how desi ! 


fect plant 
ready to 
design 


have om other 


the facts for 
operators 


refinery designers and 


Air Pressure 
hoe en 


Low 
| here 


of refinery maintenance and re pair fa 


have rryeere delays los- 


cilities. and general 


from 
other 


ineered re 


ineflicrency 
than 
single cause Phe best en 
suller 
sure if system operation ts 
the other hand 
make up for poor desivt 


low iit 


pressure from any 


fineries may from low air pre 

-loppy dr 
rood Oper ition cannot 
there 


requirements all 


because 
ire certail basic 
compressed-ait . em tmiust meet 
The first of these ol course — 
pacity 


An earlier 


article shows an accurate 


The pressure gage shown is equipped with a hypodermic needle fitting for quick check of tool air pressure 


ind adequate means for estimating 


compressor capacity The simple cal 


hoth 
and operators 
whether they be estimating plant ait 


culations 


chown are cood for 


refinery desieners 
needs o1 checking existing 
it today if a 


shows the 


system inp your charge 


effects of low air pressure 
First sign of low air pressure is 
faulty tool operation. Grinding wheels 
and chipping hammers wont run at 
rated speed. paint sprays clog or give 
results 
don't 


make rs 


poor 


tank fire protection sys 


tems function according to 


vuarantes 


catalysts or other 


refinery mixtures aren't conveved at 


the proper velocity Phe signs are 
many and diverse but they all add up 
to one conelusion management ts 
paying for more compressed air than 
tools 


is being delivered to the 


and 
production units 

If insufficient capacity ts 
to be the cause of low air pres 
first check to be 
loading iff the 
installed Run 
them at) periods 
pressure is low. If 
output during these 
fairly that 
proint more 


Should 


suspected 
ure the 
mace Is COMpPPressor 
units have already been 
and ob 

Vstem 
full 
titre you can be 
load has 
eapacity ts 


shortly 


COMpressolr 
erve when 
they run at 
eertain verown to 
needed 
alter the 


he rt 


this oeeur 
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look for esti 
make the 


vain. I plant has been 


voes on stream 


don I 


refinery 


mating errors and 


mistakes a 


on stream for 


sun 
Lire you have 


future de 


Scprnie 
a fairly good standard for 
ign. Increase system capacity hy in 


talling one or more new units 
But before buying new compressors 
that de 


there ire two other ports 
serve quick checks These are 
ize and leakage 


Piping Size 
\; earlier 


compre ase d til 


hows how to 


jripee 
that pressure 


article 
hieure sizes for 
relineri There we saw 
le hetween receiver and point of use 
hould net 
ceiver of pressure If 
le nf theulations how 
liberally sized. check with plant oper 
iting crew. You find that 


conveying air from system branches to 


exceed 10 pereent ol re 


“Vstem your 
your pipe is 


may hose - 


<mall cduisin PACESSIVE 
Let om 


refinery 


tool ire too 


drop what this can 


pressure 

meat n terms of 

dollar 
if 5 


per ile 
the cost of 


operating 


menoin a relinery pipe hop 


tir tools & hours per day and 
labor and overhead is $4 


per man pripee shop tire 


peer hheovue 


eable to air tool is 


char Sit) pet 


and $100 per eight-hour day 


\. tithiiti 
thi hop 


hour 
that ai pore ure i low it 
it to the 
we could increase output 
would be 


$57.00. If we 


ind that by raisin 
correct value 
daily 


12) percent avings 


(Wr tSbLoy return 
normal and 200 efm 


lif pressure to 
more ot au 
cubic feet is 


costin »> cont per 


used, extra cost of air 


nn} 


te day I> 
I 1H 


for an extra investment of SL.50 


Thus 
per day it power and other operating 
costs we save $57.00 per day in labor 
Or stating this in different terms 
i vstem in whieh the pripee 
robbed of 200 cfm because 


pressure I low loses 


refiners 


shop ts 
$57.00 
8O-—- $52.80 per day. This is only in 


prnyne 
prep shoy 


hop Durin a 0-day year 


production loss is (300) 
200 That 


buy a liberal amount of installed com 


amount will 


; 
rp: ‘ 
Sola Sli 


pressed-ait capacity 


At first 


may 


figures in this 
seem somewhat inflated 
They are not but 
and the 
those 


( onditions 


elanee the 
example 
lo prove a 
they 


point 


even af were correct 


only half given 
except for working 
savings would be over $5000 per year 
Phese are the best argument 


against low air that can be 


values were 


plant 


hvures 
pressure 
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AIR LEAK “ ~ 











\\. USE CANDLE IN DETECTING 
COSTLY AIR LEAKS 


Figure 2. Lighted candle is a good indicator of 


small leaks in lines and couplings 








presented lo anyone plant designer 
ol operator 

So when designing a plant carefully 
Plant 


see ine 


choose air-hose size and type 
operators can plenty by 
that only hoses of the right size 
make are used on their tools 


OW course low air 


sive 


and 


pressure trom 
leaks can 


pipe s in 


uric rift pipes Or CACEUSSIVE 


cause similar losses. But if 
re or existing refineries are designed 

ine the factors 
there will be no cause for low ait 


based on the 


demands 


previously riven 
pressure This is 
tie that 
estimated 
pipe 
lo idequately 


assump 
hve en 
that 
ove rsized 


future have 


fairly accurately and 
heen sulliciently 


handle load 


h ive 
nereast 


it occurs 


Air Leaks 


allow MM) efm of a 


If leaks 
$4 


point 
effect 
capacity 900 
leaks go right 
refinery and petro 
makes neo 
iks are in 
Net result 
You 


and 


escape to the atmosphere at any 


in the svstem vou have the same 
is reducin 
cfm. In other 
to the heart of 
chemical plant -Vstems 
whether the 


pruponnns or tool 


compressor 


word ai 


difference 

the receiver 
is a reduction of system capacity 
biuabve oil labor 
investment to compress that 5000 efm 
hut it does no work in’ the 
With modern refiners compressed-ail 
plants costing $20 to $30 per efm in 


pears for power 


refiners 


stalled capacity the waste is obvious 


Poorly written piping specifeations 
account for leaks. A 


pret that allows the piping contractor 


a detriment 
Ine lude 


type 


too much leeway can be 


So write your specs carefully 
at least the 


following ( lause +}. 


weight and make of pipe to be used. 
joints that are suitable. type and make 
of hangars that must be used togethes 
with maximum allowable spacing, pip 
ine tests that 


must be made after in 


stallation is complete. minimum nun 
ber of traps that should be 
their -Vstem 
pipe 


pressure Caves 


list d and 
Also iv 


insulation 


lo ation in the 


clause s covering 


(if needed) valves 


thermometers control devices and 
other piping 
and there is little chance the 
tion will fall usual 
Carefully tie the 
pipaine drawings 


misunderstanding 


accessories, Be specih 
installa 
helow refiner 
standards 
with the 
no chance of 
with the 


much he Ip i> needed 


specs 
so there 
Work 


contractor and ove him as 

Standard-weicht popoe (Schedule 10) 
is suitable for 90 to LOO-psig air svs 
tems. It 
with 125-psi cast-iron or 150-psi- mal 


best because 


may bie welded or made ip) 


iron fittin Galvanized pipe is 
there is 
from. the 


less internal cor 
rosion moisture in the air 


Specify gate valves for mains and 
branches. Use glob 
outlets and other 
Red-rubber gaskets 1 16 
are vood for flaneved 
pressed-ait pipes Have threaded yornts 


, 
white lead. DB 


sure that steam pipes running parallel 


large valves for 


connections 


thick 


com 


hose 
ini h 
ports in 


mace up with red or 


or close to compressed-ait pipes are 
well insulated so heat transfer between 
there 


materi 


the pipes is a minimum. Be sure 
is no wood or other flammable 
als close to compresso! discharge prupre 
and low pressure evlinder outlet. These 
come hot during 


pripee . lv 


compressor 


and flammable materials 


porte d 


operation 
may he 

Be sure all air contorms 
with the 


Pre sure 


piping 
American Standard Code for 
Phis 


insurance requirements should govern 


Piping and refinery 
all decisions in system piping design 
Cutting corners in refinery piping svs 
tems never has and never will par 
dividends 
does not have a 
odor like other 
refinery and petrochemical plant gases 


As a leaks are difficult 


to detect and may lhe 


Compressed ait 


distinctive color o1 


result often 


much money 








TABLE 1 
Cost of Air Line Leaks 


Air Lost, Cu. Ft 
per Month ( Based 
on 100-psig. 
System Pressure 
and Nozzle Co- 
efficient of 0.65 


Cost of Lost 
Air if Operating 
Cost Is $0.07 


Opening 
per 1000 Cu. Ft. 


Size, In 
P| $467.0 
“M44 


s 


wasted before they tracked down. 
Just how much, neglecting lost produc- 
Fable 1. Thus 


6.071.890 


are 


seen trom 
a %.-inch hole 
cubic feet of air per month and waste 
ilmost $470 per month. Over a period 
of a vear more than $5600 in air only 


tion. can be 


will pass 


will waste to the atmosphere. To this 
added the value of lost 
any. As a_ general 


must be pro 


duction, if rule 
some production is lost when air leak 
Though a hole of 
like a 


several 


ive I> eXACEUSSIVG 


*.cinhe h s1Z¢ may seem large 


one to go undetected. small 
leaks quickly add up to a hole equiv 
ilent to this size 

There are 


ill leaks 


a number of ways to find 
know they are 
the cause of capacity. Though 
finding the leak is the operator's job 
the designer can be a big help. One 
plant noted for the tightness of its 
air piping injects a small amount of 


oncet you 


low 


essence of peppermint into the pipes 
once a month. The odor is immediately 
discernible in areas where pipes leak. 
The leaks are tracked to thei 
location with a lighted candle as shown 


in | ivure 2. 


Teol 
checked 
with a hypodermi 


Hole 


exact 


quickly 
gage fitted 
Figure | 
self-sealing 
Specify a 


air pressures are 


with a pressure 

needle. 
made by needle is 
not damaged 
number of these gages to be included 
as part of refinery test equipment so 
routine pressure checks can be made 
Cost of devices like this 


is small compared with the savings 


every month 


they can bring 
Lastly, look for 


stems. al 


small leaks around 


valve hose connections 
unions and hoses connected to 
tools The only 


keep refinery air svstems tight is by 


drains. 


not in use. way to 


regular and plugging of 


leaks 


inspection 


Starting New Compressors 
| ill { ranke as 
manufacturer's 
regard. Fill lubricator 
oil. Break lubricator piping 
nearest crank 
appears 


with suitable oil. Fol 
recommendations 
with 


low 
in this 
evlinder 
points and 
lubricator by 
at end of pripee 


COM pressor 
hand until oil 
Reconnect to com- 
pressor. 

Check piston-rod stuffing boxes 
Soak oil and draw 


packing in up 


yp 











XX, USE CYLINDER OIL HERE) 


r= 
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USE BEARING OIL 
ON THESE MOVING PARTS 


KEEP COOLING WATER 
i) TEMPERATURE 
NEAR THAT OF INTAKE 


AIR OR GAS 
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GAS MAY HAVE 











HIGH AFFINITY FOR 
LUBRICANT—SELECT 
CYLINDER LUBRICANT 
WHILE HAVING THAT 
IN MIND 








Figure 3. Good operating practices recommended by the compressed air and gas institute 


gland hand tight Purn 


over several times by hand to be sure 


compre sso; 


all running parts turn freely. Turn on 
cooling water and check piping to see 
Sart 
compressor motor or engine and allow 
unit to run unloaded for at least 
During this time check lube-oil 


there is no stoppage ol flow 


hour 


cooling water and = prime 


When 


factorily it may he 


sVstem, 


mover. runs satis 


COMpressor 
puton the line 


Depending on air demand, one or 
more compressors can be run as base 
load units. That is, they run at full 
load continuously, being the first: to 
reach full last to carry 
less than full load. Other compressors 
are started and stopped as plant load 


This provide ~ 


load and the 


mcreases and dec redases 
the most efficient plant operation be 
or small units running at 


the 


cause laree 
full 


output 


load give most economical 


best done with the help of compressor 


Choosing base compressors 1s 


mpany Pul 


manufacturer He knows “ hich of his 


units are better suited for this service 


Conclusion 
The —t four arti le Ss have outlined the 


major refinery and petro 


chemical plant compressed-air system 


steps in 


planning Phe expanding use of com 


pressed air in all refineries is a con 
for 


dition you can expect to go on 


Whether 


you ll 


many Vvears you design or 


gel more air 


follow 


operate refineries 
cost af recom 
mendations in- this Actually. 
the cost of air is as important as the 
cost of barrel 


of lube or 


at lower you 


refinery products— a 


every 


oil or a pound of 


air used 
the 


cost of its products, low-cost air effi 


Since cfm of 


in the refinery enters into final 


ciently produced cannot be ignored 


MAINTENANCE / OPERATION 











troughs 


Operating gears and cross shafts control submergence of skimming 








Efficient arrangement has pump house at left and control gates at 


right 


A SAIVMMING BASIN that recovers 
ill trace of residual oil while provid 
in a crystal effluent 


claimed tor this desiet 


cleat water ts 
Important lea 
series of 


skim 


excelsior lo 


tures imeluce in etlicient 


basin economical design of the 


mer, and utilization of 
achieve complete removal ol oil from 
Tt inforeed 


the water. Constructed of 


conerete, the skimming basin requires 
‘ entially no maintenance 
The arrangement of the basins ts 


hown in the two photoyraphs at the 


top of the page. The four separate 
compartments is well as the breaker 
walls, are made entirely of reinforced 
conerete, poured as a monolith Va- 
ive vate valve control the How of 
water and are sized to provide overt 
low capacity in the event of heavy 
rains. bach of the first three compart 
ments are equipped with skimmers for 


the removal of oil Hoating on the sus 
face, The fourth compartment is uti 
lized a filter 
the filtering media. to insure complete 
removal of oil from the effluent water 

The pecial design of — the 
fabricated skimmers | 
usual, The skimmers 
convenient lengths of 
The edvc itt 
leveled to assure uniform tlow 
them. bach end of the pripee 
vith a section of flat plate 
one end equipped with pipe fittings \ 
ittached to the fittings 


final with excelsior a 


shop 


somewhat ur 


re prepared by 


halving <ix-ineh 


trimmed and 
eros. 
closed 


steel, with 


uction pruirnape i 
to remove the accumulated oil and 


emulsion Phe skimmin trough ! 





MAINTENANCE / OPERATION 


. 


lowered by means of sup 
attached to the 


extending 


! used ol 


porting rods ends of 


the troughs and vertically 


over the side walls and through a gear 
train 
ends of these 


The lop 
rods are threaded to match the threads 


supporting 


in the hub of a worm gear. Slight pres 


sure on the worm gear shaft raises or 
lowers the skimming trough permit 
ting very precise adjustment of the 


extent to which the edve of the trough 
Thus the depth of the 


cut is readily controlled 


Is subine rue d 


used to re 
<kim 
equuipypye d 


Ree Lprren tin pumps are 


move the oil accumulated in the 
fittings are 


mer. The pips 
with the 


necessary flexible and packed 
wing pornts such that the skimmer can 
move without danger of binding or dis 


Fach of the 


identical skimmers and all 


tortion three compart 
ments have 
ure operated in the same manner. OF 


course thre depth of the cut of each 


skimmer can be varied separately and 
this is usually desirable 

The skimmed water passes from the 
last of the three 
fitted with 
The finely divided suspension of resi 


compartments into a 


basin excelsior strainers 


due oil readily adheres to the wood 


fibers in the excelsior. The three 


excelsion caves are shown in 
bottom of the 
with 


valvanized 


similar 
the photograph at the 
page The cages are constructed 
frames and 
cloth to contain the ex 


\ brinvere d doot 


contaminated excelsion 


angle iron 
hardware 
celsion facilitates easy 
removal of the 
ind lowered with 


The eaves are raised 


a chain hoist the caves sliding mt 
rrooved euides 
Phe operators of the skimming basin 


make 


sturdy 


these claims for the equipment 


and economical construction 


low maintenance costs. high efficiency 


of oil 


operation 


removal. and unusual ease of 


Last traces of oily residue are removed through use of excelsior strainers 


















































Constant Temperature Bath 9)’ 3" “uh te\e'co > Handy Drip Pan Prevents 
Utilizes Waste Condensate Sint dened voi sexe’ Unsafe Oil Accumulations 


Attractive Mount Keeps 
Fire Extinguisher Handy 








Discharge Scrubber 
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Sample Connection 
™ For Air Analyser 





























/4 hip 
Electric Motor 
Vapor Proof 


Pressure 
Vacuum 
Pump 


inlet 
Scrubber 














OLD POSITION 
OF FUEL CONTROL 
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L_JSUGGESTED 
PROTECTION 





Difficult Job Made Easy 
With Air Analyzing Device 


Kas lines Cal be 
omplished wit 


shown 





HAVE YOU 
ENTERED YET? 


Petroleum Refiner’s easy How To Do It 
Contest is now underway and entries are 
coming in 


Remember: The best idea submitted 
during 1953 wins $100; 


gets $50; and third place $25. Each idea 


second place 
accepted, whether printed or not, wins 
$i0 

So check around your plant. Turn your 
own ideas into cash. Send all entries 
with photos or sketches to Editor, Petro 
P.O. Box 2608, Houston 


leum Refiner 


Texas 








This Installation Stops 


Heater Control Freezing 
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Figure 1. A simple problem 


Figure 2. Part of the long solution 


Learning How to Use 


Dimensional Analysis 


Part |. Which dimensional system should you use? 


This powerful tool can be used to save many hours 


in research, development and process work. 


1. H. Silberberg’ and J. Jj. McKetta, Jr. 


PRESUMABLY. 


interested in performing his work in a 


every engineer Is 


minimum amount of time and with a 
maximum amount of comprehension. It 
follows then that every engineer should 
also be interested in a technique known 
as “dimensional analysis.” Regardless 
of whether he is planning an experi 
correlating the 


mental investigation. 


results of such an. investigation, of 
simply using the engineering correla 
tions prepared by others. a knowledge 
f dimensional analysis will often per 
mit him to do his work in a shorter 
time and with a greater understanding 


When only to be 


correlated, a simple plot of one against 


two variables are 


correlation, a 
When 


correlated, 


the other suffices as a 


single curve resulting three 


variables are to be values 
of the first variable are plotted against 
second 


corresponding values of the 


for several constant values of the third 
a set of curves, or 


variable producing 


i chart. To this point correlation Is a 


The addition of a 


comptic ates 


fairly simple matter 


fourth variable. however 


the experimental work and the corre 
lation considerably. 
Figure | 


represents a simple hypo 


thetical problem in which two forces 


k and P and two leneths \ and Y are 
involved. However. correlation of this 
simple problem by plotting one vari 
able against he any 
thing but simple. In the experimental 
work. i 
stant at F 
with \ for various constant values of 
Pr (P Fae Fae Pav ote.) deter 
would have to be held 


another would 
would have to be held con 
while the variation of Y 


Was 
mined. Then F 
constant at F. while the variation of Y 
with \ was again determined for con 
stant values of P. The procedure would 
have to be repeated again and again 
until the values of Fk had 


covered charts as 
» 


range of 


heen Iwo such 


would result are shown in Figure 
Application of the basic principle ol 
would 


and P are both 


dimensional analysis however. 


show that. since | 
forces and \ and Y both leneths, cor 
four variables as a 
~ verstts \ \ 
both 
such a correlation 
to be 
during the 


relation of the 


single curtle of | such 


as Figure 3, is sufficient) and 
valid. For 
able 
stant 
work and much fewer 


would he 


Such simple problems In eneineet 


no Vari 
would have held at a con 
value experimental 
determination 


necessary 


ing work are rare. A more typical en 
proble m is the one involving 
pressure drop accompanying the flow 
of a fluid through a closed conduit. In 


are ot 


rneering 


seven variables 
pressure drop fluid 


fluid absolute 


this proble m 
volved velocity 


fluid density viscosity 














X 


Figure 3. Complete soiution using dimensional 
analysis 


conduit length. conduit diameter, and 
conduit wall roughness. A general cot 

relation of these seven variables in the 
form of charts such as those of Figure 
2 would be a tremendous task. Appli 
cation of dimensional analysis to the 
problem reduces the number of quan 
tities to be correlated from seven vari 
ables to four dimensionless Lroups of 
and a consideration of the 
fluid friction further re 


variables, 
mechanics of 
duces the number to only three dimen 
groups. A chart then 
hecomes sufficient for a general corre 
The re 


sulting saving of time in the experi 


sionless single 


lation of the seven variables 
mentation and the correlation and in 
the use of the 
able 


In the simple problem ol bivure | 


correlation is « onsidet 


the four variables might conceivably 


be arranged intuitively into the two 


dimensionless yroups and correlated 


as such The success of the correlation 
would then doubtless be 
arrangement 


If the problem 
first 


considered a 
justification of the mito 
dimensionless LrouUps 
confronted for the 


remarkable 


would be required to arrange the seven 


were heme 


time a rather intuition 
variables of the fluid friction problem 
dimen 


will the 


number of 
Not 


dime nsional 


into the necessary 


ionles only 


method of 


PPOUp Ss 
analysis ul 
proble Mm 


range the variable mt oany 


ul complete set of dimensiont 


but the theory 


mito 
PrOUps of dimensional 
analysis proves rigorously that correla 
tion of such a complete set is entirely 
equivalent to correlation of the indi 


17' 





vidual variable . The whi ol dimet 


ional analysis is thereby answered 


1 Big Help 


Dimensional malysi ! 
tool 


imply i 
mathematical lo apply it to a 
rineectT need know ony 


le lie ved to te 


ituation. the en 
the variables involved 
their 


only fundamental il 


and dimensions ind need List 
ebra to ive 
lire trouble ind expense it the ex 
perimental investigation or correlation 
today 


contact itl 


ol i problem Thee eneineer oft 


i most con tantly int 


dimer nat inal either directly 


or indirect! for it is the ha of 
eneral correlation 
held of heat 
diffusion ind 


should 
vledee of the 


many of the best 
ma equatio ! thre 
transter flu He 
kvery et 


orking kno 
perane pole of dimer 


many other inect 
po ‘ i 
ional i! ily 
it will ve hin t better under 
of the equatio iL 
reatly expedite ! j ofl thre 


that indertake 
held 


mental ork 


latter 


value 

it may tel] 
experimental 
pected varia volved 
the problem ' it itl 
duce the ou 


experime tal var 
lated ina 
vill ilse yr 0 the fest 


olter 
experi 
prot lem He 


il] rial 


tprperevae h le thre 


mental 
ever dimensional analysi 
ive quantitative nliormatior exper 

till he relied Lipron for that 
It depends for its effect 


mm mmtell ent ¢ 


ment must 


preee ype ‘ 


me bprant timation 


the variable involved 
more thar required 


experimental 


In Old Techs 
Dinner or il ! ov thre if 
ple ofl Method ol 


variou ly 


Similitude or the 
lever 
1o] ’ 


dealing 


Dimer bor i it } i 


called ! hy ! » Thean new Ir 
Ravlei hi routeta hed in article 
vith dimensional but 


Bov he wa } TD the 


olely 
is early as | 
ical problem 

lol] 
contribution to 
then. Porter ksh 
Van Driest Miu 
phy.” Langhaat ind others have writ 
ten on the ibpect All of these 


very creditable pol 


method to certain play 
Buckingham Pi Uhe 


very 


orem ofl 
was a Important 
the subject. Sines 


hach Bridgeman 
utheor 
have dome 
enting the mathematical basi 
ie’ risieae il il ily l ind example 


is mot the purpose of thi <eries 
new to the 
In fact 


will lve rt 
to the solu 


to contribute invthin 


theory of dimensional analy 
the use of mathematic 
stricted almost exclusively 


tron of example to repeat the ce 


velopment of the mathematical theory 
vould be pointless. as it has been well 
covered by other authors, particularly 
by Langhaar 
simply to show how easily dimensional 
used by the 
that are offered by 


inalysis may be engineer 
ina the 


Is tse 


advantages 


Dimensions and Dimensional 
Systems 
Difference Between 
Dimensions and Units 
An understanding of the nature of 
dimensions and units is essential to the 
iwlerstanding and use of the princi 


Phe word 


must be 


pele ofl dimensiot il inalysis 
used 
fron the 


dimension i> here 


distinguished 


kor ¢ xample 


word units. 


time and leneth are 


dimer Seconds. days. and vears 


sins 


ire all uni time that bear fixed 


quantitative relations imeor them 


Similarly inches 


ind miles are all units of leneth 


centimeters 
ind of 
quantitative relations 
Velocity is defined 

distance with re 
consequently it has the 
ith divided by 


velocity may be expre 


<elves 


vurse also bear 
imong themselves 
is the derivative of 
pect to time 
dimensions of let tire 


However 


the unit ot feet pel 


ssed in 
second, miles pet 
hour. kilometer per minute mil lime 
ter per year, ete 

The units of measurement of 


th. tine 


mass 
temperature ind electri 
<eribed by 
Other 


terms of these 


charge are pre interna 


tional agreement units may he 


defined in 


imal of mea 


standardized 
irement. The detinition 
example the 
defined as the 
international 
hard, the defi 


i fundamental 


may be arbitrary for 
nternational ram 1 

thousandth part of the 
kilogram. On the other 

may bee based on 

eal equation which overns the 

whieh the 


involved The 


phenomenon n particular 


mit of measurement ts 
standardized unit of 


charge. the 


iternationally 


electrical 


coulomb. is de 
fined in this manne 

I eneral. units may be classified 
<ystems on the basis of the 


of umits of 


into two 
mass leneth and 
In the Enelish svs 


- expressed it 


Ty yn 
temperature tse d 


tem of unit mass 
pounds length in feet. and 
Fahrenheit In the 
mass Is e@N 
leneth 


ind te mpetr 


le mpera 
ture in deevrees 


metric system of units 
pressed in grams or kilograms 
meters 


Cents 


n centimeters of 
race Ling Is 
both 
units of leneth 
these 


s\stem is 


iture in deerees 
expressed in seconds il =<Vstems 
Because ot the mass 


ind time employed m two svs 


| nelish 
as the fps’ 
often 


often re 
and the 
referred to as 


tems. the 


ferred to s\stem 


metric system ts 


the “ces” system or the “mks” system 


Further to complicate the pieture 


there are also systems of dimensions 


It is the intention here 


Dimensional systems consist of pri 


mary (independent) dimensions and 
secondary (dependent ) dimensions. In 
general. the primary dimensions ar 
of such a simple nature that other di 
mensions (secondary) may he ex 
pressed in terms of them. As in the 
case of some units of measurement 
the relation between the primary and 
dimensions is generally 
through the 


roverning the phe 


“ene ondary 
established 


physic al equation 


fundamental 


dimensions are to 
(ine 


nomenon which the 
through 
ibsolute requirement for such a dimer 
however. is that it be of 
that the 


~e ler ted is primary may he expressed 


describe o1 definitions 
s1on il system 


such i nature dimensions 


in units that in some way may be re 
lated to the internationally prescribed 
leneth. 


ind electric il char nt 


standards of mass 


time. tem 
Othe I 


practice be 


perature 
ould in 
then. time leneth 
ideally 
and lenetl 


-Vstem 
()} Viel ly 


wise the 
lise less 
ind temperature ire suited i- 


primary dimensions. Time 
ire primary dimensions in most of the 
dimensiot il systems emploved with 
physic it] phenome 1.and the dimensior 
of temperature is also primary in most 
hich eflects 
are involved. The dimension of time is 
riven the mbol A. the 
leneth the symbol | and the 


sion of te mperature the 


phenome iu thermal 
dimension of 
clime ! 


svmbol | 


Votion 
neer ts primarily interested 
len rth 


Vewton’s Lau of 
Phe el 
in fore and ten 


mass time 


perature for these dimensions are ca 
pable of deseribir ill of the 
vhich he must deal. with the 


exception of those encounte red in work 


quant 
ties with 
with electricity and magnetism Phe 
fundamental physical law relating to 
mass. leneth. and time dimen 
Newton's Law ol Motion 


hve sritten as follows 


forces 
sionally Is 


“ hie hy mas 


If leneth and time are chosen as two 
of the primary dimensions. the dimer 
fixed: that is 


will hy ive thre 


sions of acceleration are 
acceleration dimensions 
Three choices 


Newton's 


selected as a 


ol i| fy} (fy) ‘7 
then 


equation 


remain on the basis of 
Mass 


dimensior ind 


may " 


primary force as a 


secondary dimension. Conversely. forec 


may be selected as a primary dimen 


sion and mass as a secondary dimen 
sion. I addition it ts possible to select 


both 


menstons 


the three 


primary di 
there 


lores ind mass as 


(or sequently result 


<\stems of dimensions most 


often encountered by engineers 


The Ahsolut 


Phe absolute (dynamical, physical ) 


Sysfem 


system selects mass as a primary di 





symbol M. and de 
fines force as a secondary 
In the E-nelish 


primary unit of 


mension. with the 
dimension 
<vstem of units. the 
mass is the standard 
avoirdupois pound, the mass-pound. 
Phe unit of force is called the poundal 
defined 
lo give one avoirdupois pound an at 
In the 


system, the primary unit of mass 


and I> as the force required 


celeration of | ft. ‘sec metru 


is the 
ot force is called the dyne and is de 


international gram. and the unit 


fined as the force required to give one 
acceleration of | em. ‘sec 
mks 
mass is the 
and the 
Ni wton 


required lo ove 


gram an 
Lei the 
mary unit of 
kilogram 
called the 
the fores 


‘ram an 


metric system, the pri 
international 
unit of force ts 
defined as 
kilo 
meter /se¢ 


Fon all three ol these cle finitions Ne Ww 
tons equation result 


and i- 
one 
ieceleration ol | 
ives the same 


af 


absolute dimen 


sional system employing these primary 


Consequently for the 


units of mass. leneth. and time. and 


the correspondit secondary units of 


bores Ne 


" 
SHMTEPHTN 


vton's equation hecome 


The secondary dimension of force | 


may then be determined in = terms 


the primary dimensions 


\J 4 \I 4 


Force therefore has the dimensions of 
Ml f im the ibsolute 


In terms of the units of meas 


dime nsional 
svystem 


irement 


/ 


(,rai itational Sy sfem 


technical sys 


Phe rravitational o1 


tem selects force as a primary dimen 


sion and defines mass as a secondary 


dimension. Since there are no interna 


tionally preseribed standard units of 


force, however. recourse must be made 
to a standard mass only for the 
pose ol di finine thre 
force. In the En 


unit of 


pur 
primary units of 
units 
force is the stand 
defined as 


will give the 


lish svstem of 
the primary 
ird foree pound which is 
the force 
Jrarls pound 
the standard acceleration of 
2.1710 ft. ‘sec Phe secondary 
of mass is called the slug 
fined as the 
iecelerated 1 ft. /se¢ 
standard fores pound Inv the 


which avoirdu 
an acceleration equal to 
oravily 
unit 
and is ce 
amount of mass which is 
when acted upon 
by one 
metric system of units. the 
mit of 
vhich i- 


vill ive the 


primary 
force-kilogram 
defined as the 


force is the 
force which 


kilogram an 


acceleration equal to the standard ac 


standard 


celeration of gravity, 980.065 em. se 
or 9.80065 meters sec“. The secondary 
unit of mass in the metric system has 
not heen eiven a spec ial name but Is 
defined as the amount 

of mass which is ae 
celerated | meter se 

when acted upon by a 
fore t 


both the 


units 


force of one 
kilogram. kor 


s\stems olf 


and 


bnglish 
metric Newton's law 


ives the same result 


| é M 


Conseque ntly. for the gravitational di 
mensional system emploving these 
length 
time, and the « orresponding secondar\ 


Ne wtons 


primary units of force, and 


units of mass equation hve 


comes 
OM \ 


The secondary dimensions of mass 


may then be determined in terms of 


the primary dimensions 


uf 


! | a) \ 1A | 


dimensions of 


has the 
rravitational dimensional 


Mass therefore 
ha 1. in the 
system. Tn the 
the slug has the 
oft (force-pounds } iseconds } 


sds the 


Enelish svstem of units 
units of measurement 
(foot 

units of mas- 


n the metric svstem are 


(foree-kiloerams } (second trmeter) 


Syvssem 


The Eneineeris 
In the en 
21ons both forces 


dime Histone 


rineering system of dimer 
and mass are s¢ lected 
Phe obvious 
that 


Newton's proportionality constant hve 


us primary 
consequence of suc h a selection is 


comes a dimensional constant. as ts 


shown by the followin 
Ma 


dimensions ol 


Therefore > has the 
MIL/ka 


dimensions The 


in the engineering system of 
numerical value of 
definition of — the 


and 


follows from the 
sizes of the 
mass 

As in the 


unit of 


primary units of force 
system. the 


detined 
mass. In the 


rravitational 


primary force must be 


in terms of a standard 


hy lish 
init of force is called the force pound 
and is defined as the which will 
vive the avoirdupois pound an acceler 
ation of g, ft. see 2.1740 
ft. see the acceleration of 


The primary unit of mass ts 


system of units. the primary 


forces 


where 
standard 
ravil\s 
the avoirdupois pound. or the mass 


pound Equivalent definitions might 


be made for the metric system of units 


but actually the metric 
used with the « 


“Vstem is nol 


conventionally neineet 


ing system of dimensions. According 


to New tons equation, 


| - (Ma 


Since for the system 


Newton's proportionality 


engineering 
constant £ 
is numerically equal to the standard 
vravity in ft 
denoted by the 
distinguishing it 


acceleration of sec.” the 


constant is usually 
symbol g.. thereby 


from a local acceleration of gravity 
or the 

Phe importance of the 
denoted by the 


hardly be over-stressed 


standard acceleration of gravity 
difference 
subseript “ce” can 
Whereas ¢ 
(the latter 
being a constant by international stand 
| f~. the 


considered a true 


and 
are true accelerations 


ards) with dimensions of 


constant must be 
dimensional 
fundamental 
Newton's law of 
mass. length 
the engineering system of dimension 


Newton: law for the ¢ 


the 1 hve 


constant expressing the 


forth by 


between forces 


relation, as set 
motion 
and time expressed in 


nmeinecring s\v> 


fem may written as 


vor 


lhe units in whi hi lores leneth 
and time must be expressed in this equa 


those 


thhitss 


tion are obviously units which 


characterize this numerical value of : 


l nile rstandin 
better 


conmstitutes a 


Dimensional Systems 
In order to understand what 
really dimensional sy 
tem. a closer look at dimensions them 


helpful 


lime Pistons 


selves is All physical quanti 
Because of the 
some of these 
lengtl 
electrical 
to think in 
burther 
with the 
fixed hy 
thereby 
tandards of 


ties have 


fundamental nature of 


quantities. namely mass. fore 


time temperature and 


there is a tendency 
ther 


more, the ive ol 


charge 
din ris tots 
thei 


loree. are 


term ol 
units 
exception of inter 
national agreement creating 
international relerence 
and comparison, Other physical quan 
terms of these 


tities are defined = in 


quantities of fundamental nature and 
dimens ind 
rr lated to those of 
addi 


physical equa 


consequently have bons 


units which may be 
the fundamental quantities. In 


tion such) governing 


tions as apply lo a particular 
establish 


between these fundamental (quantity 


may 


phenomenon also relation 
Such an equation is Ne wtons 
from which = the 
heen defined and the 


common dime nsional 


equator 
units ol 
thre ‘ 


olf motion 
force have 
systems derived 


However when it is desired to ere 





ite a dimensional system to be used in 
describing a certain phenomenon, the 


choice of dimensions need 
not be 


dimensions 


primary 
restricted to these fundamental 
Convenience should be the 
determining factor in this choice. Cer 
dimensions ma he arbitrarily 


with the obvi 


tain 
designated as primary 
ous restriction that it must be possible 
to derive from those dimensions 
selected as primary the dimensions of 
ill the other 


derivation may be 


quantities involved. The 


made from the fun 
damental physical law (or laws) of 
from definitions of these 

When 
selected as primary dimensions in the 


Newton's 


motion established force as a 


quantities 


mass, length. and time were 


ibsolute system equation of 
second 
iry dimension and fixed the dimension 
of force in terms of those of the pri 
When 


elected as primary rather than mass 


mary dimensions force was 


mass became a secondary dimension 
in the Similarly 
by definition the dimension of velocity 
If length and 


primary 


gravitational system 


is length divided by time 
both 
the dimension of 


cally 


described in terms of the primary di 


time were selected as 


velocity might logi 


be considered as secondary and 
mensions of lenethand time. However 
velocity and time might he selected as 
and then the 
leneth 


be deseribed in terms of the 


the primary dimensions 


secondary dimension of could 
primary 
dimensions of velocity and time. Any 
number of such possibilities exist 

Irv the 
ary dimensions are des« ribed in terms 
ol the 
of the 


described in terms of the units of the 


same manner that the second 


primary dimensions the units 


secondary dimensions must be 


dimensions In the absolute 


the unit of 


primary 
system with English units 
force has 


the secondary dimension of 


heen viven the name of poundal but 
a poundal ison 


(foot) 


reality | (pound) 
If length in feet and 


econd ire 


(second) 
time in primary. the se« 


ondary dimension of velocity must 


units of feet /second 
hand if 


second and time in 


have the 
On the 


vards per 


other velocity in 
seconds 
secondary 
dimension of leneth have the 
Obviously a 


unit of a 


were chosen as primary, the 


thitist 
spre ‘ ial 


units of vards 


rane iven to a secondary 


dimension. is without sleniheance 


only the detinitior ot the unit om 
primary unit 


Since the 


terms of Important 


selection of primary d 


may be entirely an arbitrary 


would 
number of 
cele le d i 


Trhe’tisiae 
no limit 
whiecl 
trutl 


anne there ippeat to hve 
to the 


mricht be 


dimet ttis 
primary I 


the number of primary dimension 


possible is limited only by the number 


of quantities thavin dimet 


Lininepuie 


which are involved in the pote 


sons} 


nomenon. However. for ans phenome 
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non considered. along with the parti 


ular governing fundamental physical 


equation there is a minimum number 


of primary dimensions which are re 


quired This rir number Is de 


termined in much the same manner as 
the number of independent variables 
minimum 


in a set of equations Phe 


number of primary dimensions re 


quired may be determined from the 


following equation 


burthermore. for ear h primary dimen 


sion in excess of the required mini 
mum number, a corresponding dimen 


sional constant must be considered a 


part of the dimensional system 

Any physical equation or definition 
mav be written with a proportionality 
im thee manner as was 


constant sume 


Newton's equation of motion The use 
ola proportionality constant expresses 
a proportionality not between the 


physical involved. whieh 


would be 


tween the units used to measure 


quantities 
meaningless. but rather be 
these 
physical 


quantities An hypothetical 


equation will serve as an ¢ xample 


This equation states that the number 
mits of W is proportional to the prod 
uet of the number of units of \ and Y 
divided by units of Z 
the proportionality constant being a 
If the assigned to W 
fined as the product of one unit of \ 
and one unit of Y 
of Z. a would have the value of unity 
In such i cus anne yw” and one 
\V /Z would be identical. U 
it were then possible to choose \ \ 
ind Z as primary dimensions. W could 


he chosen as pri 


the number of 
were ke 


divided by one unit 


clearly 


not possibly also 


a unit of W 


way as 


would not 
to dis 
tinguish it from a product and 
quotient of the units of X,Y. and y A 
On the other hand. if the unit of W 
were defined as the product of @ units 
of \ and b units of Y divided by « 
units of Z. a would have the value of 
c/ab. WX. Y. and Z were all chosen 
as primary could also 
he chosen as primary. provided that 
ac ab were not equal to unity, and 


mary. bree ause 


he defined in such a 


dimensions, W 


“ would hecome a dimensional con- 


stant for the resulting dimensional 
system 

Basically this 
followed in developing the three com 
mon from New 
ton’s equation of motion. The poundal 
was so defined in the absolute system 
that it was equal to | (mass pound } 
(foot) 
so defined in the gravitational system 
that it was equal to | ( foree-pound } 
(foot). Consequently, in 
both systems the proportionality con 
had the unity. In the 


svstem. 


was the procedure 


dimensional systems 


(second) and the slug was 


(second) 
stant value of 
and mass 
and the 


proportionality constant required was 


engineering force 


were assigned distinet units. 
v.. In reality. g. is nothing more than 
factor. It 
a multiplier of force in 


a conversion may be re 
carded as 
pounds to convert it to force in pound 


als (a1 divider of 


mass in pounds to convert it to mass 


ma} or as a 


m 
in slugs i} a} 
Regardless. the result is an auto 
conversion of the engineering 
system. in which the four 


nm New tons 


to either the 


matic 
dimensions 
equation are considered 
primary absolute or the 


rravitational system in which only 


three of the dimensions are considered 
The dimensional constant 2 
effects 
with the 


three ol the 


primary 
conformance of the 
that 

involve d 


thereby 


svstem principle only 


four quantities 
in an equation may be considered in 
effect. this is the pur 


pose of all such proportionality con 


dependent In 


}? fy 
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1M (ra 


the gravitatior 
primary 
usefulness of thi 


a product of a 


dimensi 


a fundamental one 
e dimension of 
Since length ts 


by 


tern 


ergy divided 
dis expressed u 
sss must he equal te 


ared divided by 


squ 
re expr 
s, and 


essed im p 
time ww s« 
he unit of mass we 
expressed in pounds 
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Exam 


ind energ 


incering system 
f energy | 
required, 
the units 
portionalit 


and distance 


nad) t wil has tl 
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al 


vil 
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system o 
re those 


sten 
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tance 
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I iene 


} 
Lie 


thre 


th is 


dimenst 


it lenetl 


ree. M 


Wary 


this 


ass 18 a 


dimensions ; 


dimenst 


mist 


be 


defined 


detu 


nstant 


ik 


be 


associates 


1tih 


Sten 
lditiona 


nelud 


nality 


constant 


maA\ 


must 





unity thes 


im 
one unit of t 
pounds, mass 
Satistactory unit 


nstant 








stants incorporated into dimensional 
systems as dimensional constants when 
more than the minimum required num 
ofl 


toe ny 


her dimensions are considered u- 


primar \ 


Other Dimensional Systems 

A number of 
based on Newton's equation of motion 
but differing from the three 
systems described in the 
ind 


h ive 


dimensional systems 
common 
ire literature 
Examples 2 


\\ hic hy 


> illustrate the prin 
ciples 
the 


bree tl pore ~erite d iti 
fore discussion 
the 


dimensions. a 


has discussed astro 


of 


lo cle ~{ rib 


| an tha il 


nomical system sys 


tem emploved phenomena 
fundamental 
Newton's laws of 
rhi- 


Importance 0 


in vshich two equations 


ire appli atrle mo 
tation system il 

the 
fact 


physical =I 


lio ind ray 


lustrates not only 
mits but 
need 
The 

ipply 
two | 


itso the that dimension 


not have mificance 


fact that two physical equations 
the ol 
dimensions. leneth 
the four fundamental 
leneth 


dime ister 


permits selection only 


mrimary and 
time. to describ 
and 
ol 
ind 
mass has 
The astra 


called the 


quantities ol lores mi 


I he 
has the dimensions of | 4 


of 


ass 
Lime secondary 
bores 
the dimension 

of | ij 


fore i> 


econdary 
d mens 
il unit 
ind the istronomical 
called the asm 
“i detined that 


ol 


unit ol 


Phese 
the 


two 


int in bn 


-“Vstem of untt- 


Obviously, then, the primary units of 
length and time are miles and seconds 
respective lv. Similar relations exist in 
the of in which 
leneth Is expressed ith kilometers and 

of the 

ure that 
the ast 


metric system units 


time in seconds but 


ast 


in 


COUrs 
metric and 


differ 


i! d asm 


asm units 


size from Enelish 


kshbach" has pointed out that. when 


dealin with a particular 


pliysical 


equation, a complete dimensional sys 
tem suitable for use with that equation 
can be obtained from the equation it 
self. If N quantities are involved in the 
equation which is composed of S terms 
of equal resultant dimensions, there 
are S-1 independent relations between 


the of the N 


Consequently, S-1 dimensions can bye 


dimensions quantities 


expressed in terms of the remaining 
\ ss 
wav restricted by the S-1 independent 
An 


illustrates 


| dimensions that are in no 


hypothetical example 


this 


relations. 
iNo. ] ’ 
lation 


End of Part 1. Part I will appear 


moan early issue 


general re 
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Figure 1. Control of catalyst operations in a Fluid unit 


Successful 


remedies 


for long-standing problems 


are presented by this well known designer 


Donald J. Bergman 

niversal Oil Products Company 
Des Plaine iif 

IN THE EARLY thermal 
cracking an important occupant of the 
control was the 
This individual sat in front of a sensi- 
tive 12-inch diameter y 
and a window through which he could 
watch the gage glass on the receiver 
tank. If the level started to rise. he 
would the conveniently located 
distillate valve a little at a time until 
the rise was checked. Then as the level 
fell back he would pinch back the 
until the level 
and remained at an assigned position 
marked by a string on the gage glass 

The type of control thus achieved 
Was approximately what 
known now as throttling with reset. 


days of 


house pressureman. 


pressure pare 


open 


valve again reached 


would be 


He would control the plant pressure 
similarly, tapping the pressure gage 
occasionally with a pointer to free it 
dead spot, He 


from any friction or 


Gulf Publishing ¢ 


perpPai 


had quickly learned that the sooner a 
change was detected the less disturb 
ance was occasioned by its correction. 

In 1925 and 1926, experi 
mental installations of automatic pres 
sure and level controls were made on 
thermal cracking units. The first pres- 
sure controllers were self-actuated dia- 


several 


phragm valves which balanced the 
200-pound plant pressure against ap 
proximately a 35-foot head of met 
cury in a pipe extending above the 
control house. Any slight 
roughness on the sliding plunger valve 
trouble, although as a 


pressureman remarked 


sf ale or 


would 
erizzled old 
after one of the frequent plant upsets 
caused by the valve-—*When that thine 
works, its worth half a Dubbs plant.” 

The first level controllers were float- 


cause 


actuated units which were not reliable 
because of insufficient power to do the 
job properly. 

Next came pilot-actuated level, pres 
sure, and temperature controllers, 


Publication 


which had been used by the brewing 
industry for time. In 1927, a 
level controller designed in 1917, with 
a one-fourth-inch throttling range was 
instrument company 


some 


furnished by an 
for a plant in an oil refinery. Changes 
in plant instruments come much faster 
than that now. 

As a result of these changes the oil 
has been able to design and 
have 


industry 
operate units which would not 
been at all feasible in those early days. 
As an example of the advance in size 
and complexity of process that went 
along with the improvement ino instru 
mentation. consider the fluid catalytic 
cracking that erected to 
make aviation motor fuel component 
The nine units which 


units were 
during the war. 
Universal Oil Products Company de 
signed for this service varied in capa 
ity from 2000 barrels to 15.000 bat 
rels a day of gas oil charge stock. 
These fluid catalytic cracking plants 
with either a ground 
acid 


commonly ran 
synthetic silica alumina or an 
treated natural earth catalyst. Ground 
from 


catalyst particles vary in size 


approximately | 40 of an inch down 
to a few microns. 

When a sample of this catalyst is 
shaken up. the fine dust rising looks 
like smoke and 
parti les may be no coarser than those 
in the smoke. Also a shaken or aerated 
sample will increase in volume, grad 
ually returning te its settled bulk den 
sity as the air is released. A newer 
tvpe of synthetic called 
microspheroidal or M.S. This may be 
spray-dried, and of a size range similar 
to that of ground catalyst, except that 


cigaret some of the 


catalyst is 


there is less of the very fine material 
present 

Experience indicates that the attri 
tion and erosion rates are lower with 
this catalyst. 

Figure 4 shows the catalyst section 
of the first of a new type fluid catalytic 
cracking unit designed and built aftet 
the war. at Detroit. 

During the war when increased ca 
pacity resulted in high velocity in the 
regenerator, it was found that super 
imposed pressure of 2 to 5 psig on the 
regenerator would cut catalyst losses 

Taking one step further, in the new 
design the pressure was maintained at 
about 15 psig in the regenerator, thus 
cutting the volume of a given weight 
of combustion gas in half and at the 
same time increasing the carbon burn 
ing rate so that the catalyst could be 
regenerated in a smaller volume. As a 
result of the 
hydraulic balance of the plant di« 
tated that the 
close to the ground while the reactor 
was elevated in the air. It appeared 


increased pressure the 


regenerator must be 


entirely feasible in the smaller units 


to support the reactor on a skirt di 





rectly ibove the revenerator thus 


eliminating a considerable amount of 
upporting steel and simplifying the 
whole appearance of the 

Tr the 
catalyst contacts the oil at a tempera 
about 900 F. and cracks it to 


stock and 
flows 


plant 


upper vessel or reactor the 
ture of 
rasoline evele 


cat ilvst 


form gas, 
coke The 


‘ urd throu rh the 


down 


spe nt 
stripper, contacting 


team to remove and return associated 
ms and \¥ por hack to the reactor 
Phe tr pped 
through a slick 


tor where it ise 


catalyst . released 


valve to the regenera 
ontacted with air from 
blower 


compressors or a centrifugal 


Ohwing to the compression thi 
i temperature 
1 he coke 


itate mperature ol 
the re catalyst 


of approximately 
catalyst is burned off 
1100 | ind 
flows 
slide 
and into the bottom of the reactor riset 
Here it contacts the stock 


vhich has been preheated in exchan 


on the 
ibout 
enerated down 


the stand pipe through a valve 


chargin : 


ers against tower bottoms or evcle 


tock from the 
The hot catalyst 
rac king 


and 


fractionating tower 
brings the oil up to 
temperature vaporizing it 


rreatly reducing the density of 
riser. As a conse 
balance of the 


plant is maintained such that catalyst 


the material in the 


quence the hydraulic 
continually flows upward through the 


reactor riser and downward through 


the stripper ind regenerator standpipe 
Oil Vapor from the top of the re 
to the 


ctor passes fractionating col 


umn to be into ras and 
rasoline which pass to condenser and 
receiver, and recycle stock and slurry 
which are withdrawn respectively from 
the side and bottom of the fractionat 
mney column 


passes through a steam generator 


from the regenerator 
and 
thence through a control valve and 
silencer 

idea of the 
mentation involved in a typical unit 
Figure 4 
signed originally for 4000 barrels per 
then 


changes in the fractionating svs 


lo rive some instru 


the plant shown in was «le 


stream day, although since with 
some 
tem, the unit has run as high as 8000 
barrels a day. The cost of instruments 
and control equipment on this unit is 
ipproximately $70,000, or roughly 5.5 
percent of the cost of the plant itself 

The principal variables 
of a fluid catalytic 
as follows: 

Rea for 


1. Raw 


operating 


cracking 


unit are 


feed rate: 2. Raw feed tem 


perature: 3, Reactor 
level 


activity 


temperature; 4 
> , 
Reactor veloc itvi: ) 
Catalyst 
" = 
Reevele rate: 7 
of flow of 

Regenerator 


1. Ais 


ispac e 
(make up rate); 6 
Catalyst-oil ratio (rat 
catalyst) 


rate: 2. Regenerator tempera 


Figure 2. BEFORE: Old instrument panel at Rock Island Refining Company 


ture: Oxygen in regenerator gas: 4. 
catalyst; 5 


catalyst in 


revenerate d 


Weight of 


Carbon on 
Stripping; © 
revenerator, 

In Figure | 


operations in the 


showing the control of 
catalyst section. the 


flow 


control of raw oil feed to unit: 2) tem- 


principal control points are 1) 
perature control on catalyst and oil in 
reactor regenerated catalyst 
slick 
tor operating spent catalyst slide valve; 
1) differential 


tween reactor and regenerator operal 


operating 


valve >) level control on reac 


pressure ¢ ontrol be 


ine valve in regenerator flue gas line: 


>») flow meter on air to regenerator: 


6) Orsat on thie gas from regenerator 


to determine carbon dioxide. carbon 


monoxide and oxveen and oxygen re 


corder for record 


This does not appear at first glance 


to be either complicated or out of 


ordinary practice, but upon examina- 


tion of some of the conditions sur 


rounding these controls. the reason for 
the title to this 
clearer 


In the 
is applied to these 


paper will bre ome 


‘fluid.” 


units. ts not an 


first place the term 


exact description for the mass of cata 
lyst particles and the air, steam, or oil 
vapor which gives the party les life 
from the drab ex- 
solids. “Pseudo 


a better term, because 


ind releases them 
istence of ordinary 


fluid” 
fluidity is dependent upon continuous 


might be 


and depending upon the 
of that aeration, the catalyst 


aeration 
quantity 
may flow quietly downward as in a 
standpipe. boil like 
actor and regenerator or flow upward 
like dilute 


phase in a reactor or regenerator riser. 


water in the re 


water in an air lift in a 


In each of these cases the over all 
density can vary. depending upon the 
size and true particle density, but in 
addition. there are great differences 
hetween the phases as a result only of 
aeration, ranging trom approximate ly 
10 to 50 pounds per cubic foot in a 
standpipe to 5 pounds per cubic foot 


in the riser 


head 
in a catalyst bed is accomplished as 
Differential 
are tapped into the 


Measurement of density and 


follows: pressure gages 
mass of catalyst 
over a fixed distance between a point 
helow the top of the bed and a point 
well distribution grid. It 
will be noted that the taps slope down 
ward into the bed to prevent catalyst 
from plugging instrument lines. Aux 
iliary air or gas is bled through small 
restriction orifices in order to keep 


above the 


the taps open and purged 
Now suppose the differential pres 
for obtaining density shows 


sure gage 


a reading of 36 inches of water for a 
9-foot depth hetween fixed points, The 
average density of the fluidized mass is 


then 02.5 7.5 pounds per 


cubic foot. Further, supposing the 
level meter with one tap in the dilute 
phase should read 75 inches of water. 
the top of the dense phase would be 
ae 60 


io 125 inches above the lower 
f 


tap. As a rule the operator reads only 
the differential 
without 


pressure in inches a 


water translating to density 
or actual depth of catalyst 
Measurement of flow in a riser 
might be estimated similarly. Two taps 
into the riser at a fixed distance are 


taken to a differential pressure gage 


Petr re von We 








Figure 3. AFTER: New instrument pane! at Rock Island Refining Company 


which measures the over-all differen- 
tial caused by friction and density in 
the line. With a known quantity of air 
entering the line the density, corrected 
for slip of catalyst at a given upward 
velocity, can be obtained from experi- 
mental data and curves. With the cor 
rected density, for a given air velocity 
the quantity of catalyst transported 
can be found. While the measurements 
thus fairly consistent and 
might be used as a means of control 


made are 


of the plant operating conditions, their 
absolute accuracy is not high, because 
of differences in slip factor depend 
ing upon the parti le size and density 
of the catalyst. Hence, the usual de 
termination of catalyst 
through a heat balance between reac 
tor and regenerator. 

\ problem frequently met with in 
other processes and solved by similar 
height or distance 
points 


flow is made 


methods is that of 
of many of the measurement 
from the control room. This is usually 
handled by locally mounted transmit 
ters with air or electrically operated 
remote recorders. 

Leneth of run makes the necessity 
of instrument reliability paramount 
Units have run over 600 days. so the 
instrument man who like to 
shut down the plant a few hours so he 
can adjust a controller must work out 
means of making that adjustment with 
the plant on stream under temporary 
hand control and without upset during 
the transition from automatic to hand 
control and back. This makes impera 
tive the 
switches on each of the important in 


would 


use of manual-automati 
struments on the board. 

The long runs, abrasiveness of cata 
Ivst. and large size of the slide valves, 
Gulf 
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impose another serious problem be 
cause of wear, In the wartime units 
slide valve differentials often 
over ten pounds, owing to variations 


were 


in plant operation, density of catalyst, 
etc. The valves designed for normal 
capacity at about 5 pounds differential 
had to close down correspondingly. 
Many runs had to terminate when the 
valve could no control 
flow of catalyst the slide 
being eroded away. Reduction of slide 
valve differentials and better orifice 
sizing have practically cleared up this 
problem. When it is considered that 
these valves operate at temperatures of 
850 degrees up to 1100 degrees and 


slide longer 


because of 


in large units may pass as much as 50 
tons of catalyst per minute, the prob- 
lem can be better appreciated. Think 
of driving five ten-ton trucks a minute 
continuously through a town and the 
job the traffic cop would have to keep 
traflic from being snarled. 

Another difficult spot is the control 
of differential pressure between  reac- 
tor and regenerator. The program of 
endeavor to cut plant cost which re- 
sulted in putting the regenerator under 
pressure, not only placed the larger of 
the two vessels near the ground. but 
also reduced its size to no small de- 
vree, since pressure reduc ts the vol- 
ume of a given number of pounds of 
combustion air and vertical velocity is 
the major factor in catalyst carryover 

However, some of the money saved 
by reducing the size and location of 
the regenerator must be spent for a 
pressure controller and valve in the 
regenerator at atmospheric pressure 
This gas, having passed through a 
waste heat boiler, has been reduced to 


a temperature of approximately 500 


mpany Publication 


degrees, but still contains some 
catalyst fines. which are an excellent 
polishing or cutting compound. 

Now consider what happens when 
a pressure drop is taken from 15 to 
17 pounds gage to atmospheric. The 
eas is accelerated to sonic velocity 
and at this elevated temperature sonic 
is approximately 1500 feet 
per second. No cutting pro- 
ceeds. No wonder also that an objec 
tionable noise results. Both these un 
desirable effects can be mitigated by 
dividing the pressure drop between 
the valve and a series of orifice plates 

taking not more than a couple of 
which is made 


velocity 
wonder 


pounds at each plate 
with a number of holes 2 o1 
rather than 


> inches 
in diameter, with one 
large hole. 

\ problem yet to be 
means of quickly obtaining a reliable 
figure for the value of carbon on spent 
or regenerated catalyst. In plant op 
eration this 
tinuously, since variations in operating 


solved is a 


must be watched con 


conditions, such as increase of con 
version or a change of charging stock, 


coke 


rate of air to the 


increase the production, 


with a fixed 


may 
and 


regenerator, coke build-up occurs until 
upset conditions can be reached, The 


is to burn off the 
recovering 


method now used 
carbon in the laboratory, 
the carbon dioxide produced. This 
operation takes approximately one 
hour under good conditions, and with 
the time required to take a sample, 
get it to the laboratory, run the test, 
and transmit the information back to 
the plant, a period of two or more 
hours can easily elapse. 

A crude method for 
changes in a rather narrow 
to take samples of catalyst at different 
carbon levels, say .4, .6, .8, and 1 per- 
cent carbon and keep them as master 
samples. Visual comparison of a given 
sample with the master samples will 
indicate roughly the level 
within the above range. However, this 
method shows no distinction for cat 


determining 
range 1s 


carbon 


bons above | percent. 

A test method applicable to the 
plant for this figure need not have 
high absolute accuracy. In other 
words, a variation of .1 percent plus 
or minus in a range of .3 to 2 percent 
carbon would not be at all 
provided that a simple and quick de 
termination could be made. 

During the last year a rather major 
change in plant instrumentation has 
taken place in the construction of 
several catalytic cracking units. This 
started Rock Island Refining 
Corporation of Indianapolis, was in 
stalling its catalytic cracking unit and 
utilizing part of its old thermal crack 


serious, 


when 


ing equipment in erecting the new 


unit. The existing control house was 
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Figure 4. New model Fluid unit at Aurora Gasoline Company 


too small for the normal instrument 


hoard for the catalytic cracking unit 


Layouts were mad utilizing small 
indicating instruments in a simplified 
flow diagram on the panel and mini 
mizing the number of recording instru 
ments This layout appealed to the 
owner and he gave orders to revamp 
the entire refinery instrumentation 
along the same line \. a consequent 2 
the whole refinery including the cata 
lytic controlled 


cracking unit is now 
hoard, which takes up no 
than the equip 


although it contains about three 


more room original 
ment 


times as many instruments 


This seems to be a third phase mn 
the instrumentation of plants in which 
the sequence was as follows: 

1) | in al 
control man visited in his rounds. 


instruments which the 


2) Centralization of control and in 


dicating and recording instruments 


in the control which grew unwieldy in 
size 


$) Use of controllers and trans 


mitters locally mounted with pneu 


matic or electri repeating instru 


ments on the board in flow diagram 


Re ‘ ording 
although 


fashion instruments are 


minimized spare 


INS 


are available to cut in by means of 


pneumatic connections when a record 
Is desired. 

The flow thus de 
veloped has some advantages and like- 
Training of 


diagram board 


wise some disadvantages. 


operators on a new type plant is rather 


easier because the instruments are 
located on the board in a rather direct 
relation to their location on the proe- 
ess. Consequently the effect of a 
change at one instrument on adjacent 
points can be more easily pictured 
without the need for a mental visuali- 
zation of the instrument's place in the 
process, 

Management has an easier time to 
grasp the status of a plant than from 
a board with row on row of recorders 

some important in the control and 
others just records. 


Hazard is reduced by eliminating 
gas or oil connections under pressure 
in the control room. 

Control is improved in a number of 
applic ations because of the shortening 
of the control circuit which goes di- 
rectly from local to local 
valve without having to pass to and 
However. set 


instrument 


from the control room 
ting of control point and manual op 


eration from the board are still re- 
tained. 

Against the foregoing, 
records was disliked by operators he 
appearance of the record 
to be taken 


by the operator in case of an upset 


reduction of 


cause the 
often dictates the action 
To improve this situation several of 
the instrument companies are now de- 
veloping miniature recorders, which 
can be used in the same manner as the 
present indicators. 

There are now five fluid catalytic 
cracking units equipped and operat- 
ing with this type of board. The Plat- 
forming unit for catalytically reform- 
ing straight-run naphtha, also has the 
same type of instrumentation. In fact 
every unit but one designed since the 
successful operation of the Rock 
Island Fluid catalytic cracking 
has been so equipped at the request of 
the purchaser. The exception was a 
foreign plant where the purchase of 


unit 


this equipment for dollars was almost 
prohibitive. 

The general effect of this new instru- 
mentation can be seen by comparing 
Figures 2 and 3. At the top are the air 
connections going to and coming from 
the locally mounted transmitters. con- 
trollers. valves. No live 
connections come into the board. The 


and control 
old board contained instruments for 
a crude and thermal cracking unit. gas 
recovery. and poly piant. The new 
board took 


care of the change to 
crude breaker and 
vacuum feed preparation. fluid cata- 
lytic cracker, gas recovery, poly, and 
liquefied petroleum gas. The addi- 
tional processes and about three times 


viscosity 


as many controllers were installed in 
the same space. 
Alone with the 


certain amount of style by the instru- 


acquisition of a 


ment panel, there has been an ap- 
preciation by management of the ad- 
vertising value which such a board can 
instances the con- 
trol house has been built facing a 
main highway so that the control 
hoard, operators, plus flowering plants 

and most important the name of 
the refinery are always on display. 

In open houses held for plant per- 
sonnel and their families. dealers. 
jobbers. stockholders, and directors. 
one of the main points in the visit has 
where the 


render. In several 


heen the control room. 
means of producing gasoline is ex- 
plained most easily to the layman. by 
the graphic panel. 

enthusiasm with 
instrument 


and the 


In view of the 
which these new 
hoards have 
great amount of development of mini- 
ature recording instruments which is 
taking place among manufacturers, it 
is evident that the trend to smaller and 
graphic panels is permanent. 


ty pe 


heen received. 


Petroleum Refiner—lI ol. 32, No 








Fractionating columns made by An- 
sonia Copper & Iron Works, Cincinnati, 
Ohio, for a prominent chemical com- 
pany. Ansonia was established in 
1896, and has always been a cus- 
tomer of Revere—good companies 
like to do business with each other! 


@ We wish we could tell you the complete story about 
the two pieces of chemical equipment shown here. All 
we can say is that they are fractionating columns, made 
by Ansonia Copper & Iron Works, Inc., Cincinnati, 
Ohio, for a well-known company. Both columns are 40 
feet high, and one has a diameter of 30 inches, the other 
24 inches. Revere supplied phosphor deoxidized copper 
plates, and copper pipe. Fabricating includes silver braz- 
ing with compressed natural gas. 

You will find a lot of copper, various types of Revere 
Copper, in chemical plants. T he metal has many advan- 
tages, including the highest heat transfer of any commer- 
cial metal, complete lack of reaction to many chemical 
fluids and gases, long life, the high electrical conductivity 
that is sometimes important, and surprisingly easy fabri- 
cation by stamping, bending, soldering, welding, brazing. 
If you are fabricating or ordering chemical equipment, 
look into Revere Copper. We will gladly collaborate with 
you on specification and fabrication matters. Just get in 
touch with the nearest Revere Sales Office. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
240 Park Avenue, New York 17, N.Y 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mich; 
Los Angeles and Riverside, Calif; New Bedford, Mass.; Rome, N. Y 
Sales Offices in Principal Cities, Distributors Everywhere 


SEE REVERE'S “MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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Elliott turbine-driven blower serving cat cracker at the 
modernized McMurrey Refinery, Tyler, Texas. The blower 
is rated 16,750 inlet cfm with a 25.5 psi pressure rise. The 
Elliott 1760-hp condensing steam turbine is direct-con 
nected, operating at 6030 rpm 


ELLIOTT Centrifuga/ BLOWERS 


The centrifugal air blower pictured above is typical of the many Elliott blow- 





ers now serving the oil industry. Similar blowers are handling hydro-carbon 
gases in the same refineries and are proving to be more reliable and less costly 
to maintain than displacement type compressors previously used for this service. 
Meeting the high reliability requirements of refinery service, Elliott blowers and 
compressors have aided in establishing several outstanding records for continu- 
ous performance of a refinery. They are recognized for their dependability and 
high availability. Since Elliott can furnish the driver as well as the blower or 
compressor, unified responsibility is a further advantage. 


For details, contact your local Elliott representative or write Elliott Company, Jeannette, Pa. 


ELLIOTT Company 


CENTRIFUGAL BLOWER DIVISION 
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alae Marks a BIG Difference 
| IN 300-POUND STEEL GATE VALVES 


There’s a lot of pioneering wrapped up in Crane 300- 
Pound Cast Steel Wedge Gates—pioneering that 
helped set the high quality standards every modern 
steel valve must meet. 


Take Crane Exelloy—‘X”’ trim—for example. In 
the early days of oil refining, many metal and metal 


TT 


combinations were tried for seating surfaces and 
found wanting. Crane Exelloy, adopted more than 
25 years ago, set a new record of usefulness and sat- 
isfaction. So remarkable was its performance that 
this class of material (roughly designated as 114 
to 13 per cent chrome) became the recognized sta- 
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Crane 300-Pound Cast Steel 
Gate Valves are available 
in a wide range of sizes And yet, Crane still manages to come up with 
with 3 different end connec- 66Wrnd dad : , . ‘ ; 
Gene. ten weer@rene ie X” trim of superior quality. It’s done with bars 
log or call your Crane Rep- 
resentative. — an and manufacturing techniques that develop the best 


ple valve trim in the petroleum industry. 


and billets that meet the most rigid specifications— 


characteristic of material for each component part. 


And it’s you, the Thrifty Valve Buyer, who bene- 
fits from Crane Co.’s pioneering experience. You get 
better quality steel valves—quality that keeps up 





performance and holds down maintenance costs. 
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THRIFTY 


CRANE VALVES 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS © PIPE PLUMBING HEATING 


193 





Authors 


Richard A. Carpenter Frank C. Fowler 
Family and Work Keep 
Texas Author Occupied 


I. H ae and John J. Mc- 
Ketta, Jr., earn H to Use 


“Smoky” Knows His 
Underground Storage 


G. H Billue, Ui 
! 


Writer Enjoys Sports, Return of Writing Team 


" “ i a Distance __ Makes Familiar Situation 
: nd Technic Frank C. Fowler and Richard A. ian 
thane Py 


penter, ‘ ( 


W. J. Rogers 


ineerit 1939 trom the | 


lin s. He btained 
and PI > lewree 


vinecring, 


in 1940 a 


eninge 
lepartment at Philly 
. Bartlesville, Okla 
emical engmeerins 
f Oklahoma. Married 
as born in Kar 


hem 

River 

ated trom t 
1948 witl 
itha M \ 
ae irrie: ‘ 


ae Football Player 
Knows How to Get Along 


W. J. Rodgers, “Happy Workers See} 
Satety, pau 3 

\ man wl s le rned satety b 

! f all jobs 
is W. J 

person 


being exposed t 


rom « itn 


mn F 
re is vane vuusher, rig and plant 
chemist. He in Magnolha Petrolew 
Company 1933 as plant perator 
Magi ty Gasoline Plant u 
| | strict In 1936 he becar 
Healdtor Okla., at 
le district super 
hie Sane job n 


beins 

















WALLAL 
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IN THE LATEST SCURRY COUNTY PLANT 


modern Cooper-Bessemers team up 
for a 3-way job in gasoline extraction 


Tae Fuller plant in Scurry County, Texas, operated by The Texas Com- 
pany for the account of the Cogdell Field operator-owners, is one of the 
newest combination gasoline and pressure maintenance plants to go on 
stream. Designed and constructed by the O. L. Olsen Company, it has been 
winning high respect for its latest methods, modern facilities and efficient 
operation. 

Here, as in so many other newsworthy plants, you'll find Cooper- 
Bessemer units at the heart of the operation. GMV compressors handling 
process and injection gas—JS gas engines driving 500 K.W. generators. 


Check up. You'll find that your power needs, too, can best be met 
with modern Cooper-Bessemers. 





COMPRESSORS-GAS ENGINES-DIESELS 


New York Washington, D. C Bradford, Pa Parkersburg. W. Va 
San Francisco, Cal Houston, Dallas. Greggton. Pampa and Odessa, Texas Seattle, Wash 
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This compressor line-up in the Fuller plant now consists of 880 hp GMV-8-TF 
units and 1100 hp GMV-10-TF units. Each unit is equipped with a high pres- 
sure cylinder for injection service. 









%. 


* 





®These Cooper-Bessemer turboflow, spark-ignited four cycle gas engines 
drive 500 K.W. generators to provide electric power for the operation of all 
pumps, air compressors and similar equipment. 
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MOUNT VERNON, OHIO AND GROVE CITY, PENNA 
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What's Happening in the Industry 





RFC Approves New Defense Loan Petroleum Exposition to Show 
For Eastern Alkylation Units Lots of Housing Available | Advances in Refining Industry 
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Nh 
facturing proces 


years will be 
featured ex! 
at the Inte 
tion WW Puls 
The refining 
attention 
vancement 


cracking 


headed by 

dent, Deep Rock Oil 
conducted a rid 
matic display mater 
presentation ! petr 
be a scale ai del 
providing a close 
most modern met 
cracking pt 

Hall of Scien 


to see an elec 


1 


IRAA Directors Decide Action 
on Current Problems at Chicago speak ane aah: Sai aa ae ach Se eet ade te aces cali 


ted t ve one of the 


wn) tels v0 1 hib tis expe 
OOM vy | " mes I ai ng displays i the Hall 


23,000 personal ac Science. Numerous products made fron 


Myers Si ! oul and famuliar in use will serve as re 
j 


ippears that minders importance of the ent 
\ 


petroleum it ond 
tai Every piase ot the petr leun 
to 30.000.” will be covered by displays 1 
Bureau urges those wl ence hall, starting witl 
attend the she get moving thr | 


oat 
requests immediatel ment and engi 


t least up 


tion, and or 





ts 


chemical exhibi 








Civilian Avgas Consumption Stanwood Oil Works Exchange 
Seen Hiked 60 Percent by 1962 For New Brunswick Oilfields 
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PAD Study Shows Oil Industry 
Current Net Producer of Sulfur 


Petroleos Mexicanos Reports 
Plans for Refinery Expansion 
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This short haul moving job cuts furnace down-time from 5 

IGHT eR months to 6 weeks. With the Lummus portable heater method, 

40% L the new oil heater is built on skids near the old one. When 
construction is completed, the old heater is shut down and 


r to mo ve dismantied (Picture 1). Then the new one is quickly moved 
in place on the original heater site (Pictures 2, 3 and 4). 
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PHOTOS COURTESY THE LUMMUS COMPANY 


furnace for inspection. Installation costs are cut, too, 
because these lightweight brick can be cut, drilled or 
shaped with ordinary woodworking tools. What's more, 
these lightweight brick may be supported or anchored 
with ordinary carbon steel. There’s no need to use ex- 


Moving a 900 ton oil heater is no cinch, but it’s a lot 
easier than budging one that weighs 1500 tons. This 
600 ton difference stems from the use of lightweight 
B&W Insulating Firebrick in place of ordinary heavy 
firebrick in this portable oil heater. 


Simplifying the moving job is only one of the ad- 
vantages of B&W Insulating Firebrick . . . one more 
reason why The Lummus Company specified this light- 
weight brick for many portable heater installations. 


Of even greater importance is the fact that B&W 
IFB store and conduct less heat. Thus they cool off fast, me « wncox co 
¢ Oes '€s . 


reduce down-time, make possible quick access to the mnee8 &'¥1B10N 
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B&W REFRACTORIES PRODUCTS —B&W Alimul Firebrick + B&W 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
B&W Refractory Castables, Plastics and Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment ... Pressure Vessels... Alloy Castings 


pensive, heat-resisting alloys. 
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Ljungstrom 
Air Preheater 


With the process industries’ production 
at all-time high levels — and climbing 
higher — here is a timely suggestion that 
may point the way to significant pro- 
duction increases in your plant — with- 
out adding a single still. 

A Ljungstrom Air Preheater, prop- 
erly combined with modern draft and 
burner equipment, can increase still 
production as much as 25%. At the 
same time, plugging is so much reduced 
that production lost to downtime will 
be astonishingly low. 

The value of the Ljungstrom Air 
Preheater lies in its ability to recover 
heat normally lost up the stack, and 


to return a large portion of it to the 
furnace zone in the form of preheated 
combustion air. Fuel requirements are 
drastically reduced and—where furnace 
capacity permits — throughput goes up 
considerably. 

Furthermore — the finer temperature 
control possible leads to closer control 
of the end product. This alone can mean 
tens of thousands of dollars a year. 

Wherever you are replacing, mod- 
ernizing, or adding new equipment that 
burns fuel—consider the economies 
you can get with a Ljungstrom. Call or 
write The Air Preheater Corporation 
for complete information. 


Wherever You Burn Fuel, You Need Ljungstrom 
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natural gas or trom refiner 
been completed, 13° su 
rove ts iré neariny 


| 
least three additional projects are plat 
me onstruction, according 
, 
t 

‘ 


tor ruture 
PAIL) fieures. Certificates of acce 
rated tax amortization have beet ap 
ved tor all of these projects, Warres 


McGill Slated to Be Proposed 
As Indiana Standard Director 


At the annual meeting of the stoch 
holders of Standard Ohl Company (In 
diana) on May 7 
Dr. W. J. McGill, 
general manage! on 


industrial and publi 


relations, will be pr 
ais a 
t the < 
The present 


410 Socony-Vacuum Employes 
Use Educational Refund Plan 


More emy s ny-Vaer 


Shell Oil’s Martinez Refinery 
Keeps Setting Safety Record 
\ tet | ‘ 
—_ Martine ( 


‘) { i 


completion and at 





Garlock O'Ring Seng 


FOR ROTATING PUMP SHAFTS 


A Sleeve Drive 
Balanced 
"“O” Ring Seal 


Simple in Design, 
Leakless in Operation 


Ciiein “O” Ring Mechanical Seals are made with a mini- 
mum of parts. This simplicity of design affords easy manufacturing 
adaptability of a Garlock “O” Ring Seal to withstand any liquid, 
whether mild, harmfully corrosive or extremely hazardous, on 
rotating pump shafts. The Garlock “O” Ring Balanced Seal will 
hold pressures up to and over 1000 p.s.i. 

The “O” rings are available in “Teflon,” Buna-N, Neoprene or 
Silicone. The metal parts contacting the liquid are available in any 
suitable metal. 

On centrifugal pumps handling chemicals, petroleum products, 
edible liquids, pulp liquors, and many other liquids Garlock “O” 
Ring Mechanical Seals are giving outstanding service. 

For positive sealing, easy installation and trouble-free service 
use Garlock “O” Ring Mechanical Seals on your rotating pump 
shafts. Write us about your sealing problems or contact your 


Garlock representative. 


THE GARLOCK PACKING 
COMPANY 
PALMYRA, NEW YORK 


Tulsa. Okla Houston, Te 
Los Angeles, Calif 


\ 
JARLOCK 


PACKINGS, GASKETS, OIL SEALS 
MECHANICAL SEALS 
RUBBER EXPANSION JOINTS 





FOR LOADING AND 
UNLOADING LINES 


ARCO’'S new, attractively priced, all 

steel ball bearing Swing Joints are 
designed specifically for refinery service on 
loading or unloading lines handling gas- 
oline, oil, lube oil, LP gas, petro-chemicals, 
and other fluids. 


MANY STYLES—The Barco line is complete 
with single swing, double swing, and counter- 
balance styles to meet every need! Sizes 2”, 
2%. 3 04 


’ 


BALL BEARING AND O-RING EQUIPPED—In 
Barco Swing Joints, the ball bearings do not 
fall out when joints are taken apart! Long 
bearing provides adequate pipe support 
Special O-ring seal eliminates frequent gasket 
replacement and insures leakproof service over 
wide temperature range, 10° F.to +225°F 
SIMPLE CONSTRUCTION — Joints can be dis 
assembled for inspection without disconnect- 
ing piping. O-rings are easily renewable in 
the field 

ENGINEERING RECOMMENDATION — Barco 
will be glad to give you detailed recommenda 
tions On joints to use and suggested arrange- 
ments for complete loading and unloading 


assemblies 


Send for a copy of new 
Catalog No. 400 containing 


———— 
f 
U 2 
: complete information on 
. Barco Swing Joints. BARCO 
MANUFACTURING CO., 542E 
Hough St., Barrington, Hil. 
(A Chicago Suburb) 


BARCO—The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing, and Revolving Joints 


” )? 
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aan Catalytic Names Alan Knight 
New Executive Vice President 
Lhe board I rector r 4 ! ! 
r. Knight 
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Style S065 Texaco Engineer Resigns 
To Devote Time to Consulting 
eon lacolev has resiened from The 
Texas Company, New rk, to concer 
trate on consulting rk | cated at 02 
Gordonhurst Montclair, N. | 
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Esso Standard Names Wadt to 
Top Post at Bayonne Refinery 


ACS Told Number of Chemicals 
Made from Petroleum Increasing 


Hipple Takes Director's Post 
At Pennsylvania State College 


California Standard Combines 
Activities of Two Departments 


Sta ’ () ( ' ( 


. But Down Went High Insurance Rates when 


ALGRIP Ended Man-Crippling Accidents! 


ELIMINATED 
*Ngerougs ] 
r , falls th Slips and 
A trickle of oil—an unwary foot Producti’ hampe "red 
more man-hours lost. This was the ; 
J, sai SAVED 
aceident pattern in the drum-filling The hi 
. adde igh Cost of 
room of a mid-western refinery ©d com 
: Premiums ™PENsation 
And as safety records slumped, — 


compensation premiums went soaring. 


A.W. Avcrip Abrasive Rolled Steel Floor Plate brought accidents and 
high premiums to an end. For ALGRIP is truly non-skid even when 


wet or oily even on stee p inclines! By an exclusive process, we roll 


tough, “grinding-wheel” grain deeply and uniformly into steel plate’s 
upper portion. When you step on ALGrip, you can feel the hundreds 
of tiny, abrasive safety-brakes gripping your feet at every step. 


And since wear only exposes new particles, ALGRIP stays slip-proof, 


It's easy to get savings from sofety. Learn how today. Write for 
full details of A.W. ALGRIP, the floor plate that pays for itself 


Booklet AL-19 tells the whole story 


Over 125 Yeors of Iron and Steel Making Experience 


CALERA SON Z 


ALGRIP Abrasive Rolled Steel Floor Plate 


ALAN WOOD STEEL COMPANY ( 


nn PA 
Other Products: A z 


| 





KAST-SET A. P. Green KAST-SET is a ropid setting, high 
strength refractory castable. Mixed with water, it takes 
on a hydraulic bond without the application of heat. 
KAST-SET will not shrink, has excellent resistance to 
abrasion, and is ideally suited for monolithic linings 
it may be used at temperatures up to 2750 F. 
KAST-SET is recommended for making special shapes 
quickly and easily, right on the job 


KAST-O-LITE a lightweight, insulating 
castable refractory recommended for 
temperatures up to 2500 F. It is used 
for complete monolithic linings in all 
types of oil stills and heaters, tar stills, 
air heaters, heat treating furnaces, 
flues and stocks, and for furnace hearth 
insulation. Reduces heat loss. insures 
closer temperature distribution 

















and control 


CASTABLE INSULATION No. 20 


A hydraulic-setting castable for 
temperatures up to 2000’ F. 
Recommended for complete 


monolithic linings and lightweight 
panel construction in oil stills 
and heaters. Weighs 50 pounds 
per cubic foot in place. 

a ‘i 


CASTABLE BLOCK MIX 


High Quality REFRACTORY sore A hydredic-sating costeble 


insulation for temperatures up 


AND INSULATING CASTABLES REDUCE Cr alebustebadints 


“DOWN TIME” AND LABOR COSTS condecivty ond tight weight. ® 
‘ provides maximum insulating 
efficiency and ease of 


installation. Weighs only 20 
pounds per cubic foot in place. 


There is a specific A. P. Green Castable for every 
refractory application in the petroleum field. Methods of 
installation, which include troweling, pouring and ‘‘gun" 
application, vary with the particular characteristics of the 


CASTABLES FOR GUN APPLICATION 
SK-7 and KS-4 were designed for use in 
combination to form composite linings in catalytic 
strength, abrasion resistance and refractoriness for high regenerators, reactors, and other petroleum 


job. Each A. P. Green castable refractory is specifically 
designed to provide the required properties of insulation, 


efficiency operation of petroleum equipment. equipment. Frequently a lining utilizing only SK-7 
, , 7 or KS-4 will fulfill the requirements of the job. 

For detailed information and recommendations without These costables ore adaptable to a voriety of 

obligation, write the Engineering Department of the ————... installations, particularly in places where normal 

A. P. Green Fire Brick Company ... or call your pouring castables cannot be used. 

local A. P. Green distributor. = 


} . SK-7 Gun application of SK-7 produces a 
A. P. G R EEN F I R E BR ! cK Cc oO. lightweight lining with excellent strength and 
MEXICO, MISSOURI, U.S.A insulating efficiency. Installation and labor costs are 
reduced — no forms required. Ideal lining for ducts, 
fives and breechings 


in Canada 
A. P. GREEN FIRE BRICK COMPANY, LTD. 
Toronto 15, Ontario 
KS-4 This strong abrasion resistant castable can be gun applied 
with a minimum of rebound loss. Recommended for catalytic 
regenerator linings, stack linings, bubble towers, and duct 
linings exposed to abrasion or corrosion. 


PROPERTIES OF A. P. GREEN CASTABLES 


4 ye) Green Castable Insulation | Castable 
Kast-Set | Kest-O-Lite Ne. 20 Block Mix KS4 


SaaeUCTS Recommended for Maximum Temperature of |2750° F. 2000" F. 1600° F. 2550° F. 
™ Amount Required per Cubic Foot, Dry 110 Ib. 50 Ib. 20 Ib. 121 tb. 
TW 






































what's Happening | New guide to longer life 
| for METAL STRUCTURES 


H 
H 


t-vasoline plant 


Bottomley Resigns High Post 
To Become Process Consultant 


Har d sotto icy, Vice president in 
arge sal and process design for 
Rehnery ! I rin ompany, has re 
ened to 
fices as a petroleum 

cessing consult 

He vill head 

quarter i the Mick 
Building in Tuls 
spec ialt 


ocess 


Tells WHAT metal primer to use 
one ind eee WHERE and How! 


ist r Kanotex Re 
Arkansas City, Kas 
= - Pree nen Me The most important part of a metal protective system 
in Big Springs, Texas is the primer. Now it’s easy to select the right primers 
I to chief engineer for long-lasting protection of various kinds of metal 


Phillips Petroleum Employes and conditions encountered in service. 
Have Safe Million Man-Hours This new 12-page book describes the complete line 
Che 1188 emploves of Phillips Pets of Sherwin-Williams Primers... tells what primer to 
use for steel, galvanized iron, galvanneal, terneplate, 
aluminum. Included are application data and sugges- 
tions on proper surface conditioning preparatory to 
priming. 
Be sure you get a copy. Write for Brochure A-769. 
The Sherwin-Williams Co., Petroleum Division, 
Cleveland 1, Ohio. 


SHERWIN-WILLIAMS 


PETROLEUM FINISHES 











Scene in lorge southern power station. Main steam line and feeder equipment insulated with KAM Hy-Temp and "Featherweight" 85% Magnesia, in combination 


Save heat- Save dollars 
with K 2M high-temperature insulations 


For applications up to 1900 F., the 
combination to keep in mind is that 
of K&M Hy Temp 


“Featherweight” 85°7 


Insulation and 


Magnesia 


Two separate layers of insulation with 
vertical and horizontal staggered joints 
eliminate heat loss which occurs when 
eXpansion of hot piping and ‘ quipment 
causes joints to open in single layer 
K&M Hy-Temp Insula- 


, effective up 


installations 
tion (diatomaceous silica 


to 1900°F. is applied dire tly to the 


Your A&M 


jia 


eyou ré ’ 
’ , ni A A M nsulatu ns 


eu-sal 


hot surfaces and “Featherweight” 85° 


Magnesia Insulation (85°; basie car- 
bonate of Magnesia and asbestos fiber), 
effective up to 600°F. forms the 


second lay er 


This effective K&M combination will 
last the life of the equipment it serves 

will withstand moisture, vibration, 
alternate heating and cooling, wetting 
Both 


appropriate 


and drying materials are sup- 


plied in all forms and 


thicknesses 


‘ . 
erence ap] licator wi Noture made Asbestos 


about the Keasbey & Mattison has made 't 


ve heat aring, 
serve mankind since 1873 
Or write directly to us 


KEASBEY & MATTISON 


COMPANY + AMBLER « PENNSYLVANIA 








Lyder and Schlechter Go With 
Bechtel’s Industrial Division 





Terms of Alkylate Contracts 
Reported Slated for Revision 


IN | pose 1 alkylate facil 
hird party’ 
ents rctween 
Thipanie 
ernment 
ed. Heretofore 
T m govern 


Conoco Gives Hinds New Post 
©. George E. Hi H 
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PANALARM °'50 
IN UNIT 


sealed and most versatile 


PLUG- 


hermetically 


ever developed sim 
ply plugs into chassis to 
expand system no 
wiring no other con 


nections. Corrosion-proof 
and suitable for Class I 
Div. 2 locations 









“ANNUNCIATOR 
SYSTEMS 


NEW functional 
flexibility with 
NEW “instrument- 
type’ construction 


Built-in flexibility ot PANALARM ‘'50”' al- 
lows simple change-over to any operating 
sequence as required by presént or future 
conditions. And, at the same time PAN- 
ALARM ‘'50"’ introduces a new instrument- 
type annunciator construction adding 
to the long-term dependability of the 
entire system 













CABINET is substantial 
gauge steel with sturdy chas 


sis and sub-door arrange 


ment. It is pre-wired ready 
for installation, . yet com 
pletely flexible without 
re-wining 


PANALARM ANNUNCIATOR SYSTEMS are self-con- 
tained with either illuminated name-plates or buliseye 
visual signals. Both the audible signal and acknowl 


ee ee ee a ee 


SEND FOR COMPLETE 40-PAGE MANUAL 


Ask for Catalog 100-1 


PANALARM PRODUCTS, INC. 


6312 North Broadway, Chicage 49, Illinois 
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ndent of petrochemical manufacturing 

headquarters in Baltimore. Walter 

resident engineer at Baltimore, 
succeed Hough 


PAD Estimates Europe’s Need 
For More Avgas Will Continue 


kurope needs more avgas facilities to 

supply prospective European demands 

during the next decade, Deputy PAI 

J}. Ed Warren said recently Petroleun 

L A M | N A T . D Administration for Detense estimates 
that Eastern Hemisphere avgas need 


* will rise through 1957 before leveling 
Long-fibre § L A N y f T$ off over the following five years as jet 
aircratt mcrease substantially 
Warren gave these estimates on Kast 
ern Hemisphere consumption: 1952, 53 
lOO barrels a dav: 1953. 57,100 barrels 
a day: 1955. 61.500 barrels a day; 1957 
62,300 barrels a day; and 58,600 barrels 
a day in 1962 
kuropean consumption, which was . 
(00) barrels a day last vear, 1s estimat 
at 31,000 m 1953; 32,900 in 1955; 3 
44) in 1957 and 27,400 in 1962 
It is estimated that consumption 


an! 


) 


alkylate vill continus t rise over a 


d than the consumption 

wluct itself PAD said be 

mcreasing tuture consump 

higher erac t gasoline 
substantially more alky 

lon than wer grades 

d i AVE. 

Hemisp! 

expected 


next 


Vastly Improve Insulation 
APPLICATION... EFFICIENCY... 
PERFORMANCE! 


Here's Why: a Blankets are made by laminating 


long, mineral wool fibres together to form a tough, resilient 
blanket before wire mesh is attached. 


Mnulacture 
War 
As a result this exclusive Copr-fibre two-stage manufacture a4 is pt 
gives you these advantages: me 2300 


@ FASTER APPLICATION, because laminated blankets cannot imsported frot " Casthen 
loosen or fall apart under the abuse of handling. And 
because Copr-fibre blankets come in convenient large sizes, Holman Named NSC Consultan 
are light in weight, clean, shot-free. 


@ MORE INSULATING EFFICIENCY, because laminated, longer 
fibres guarantee lower thermal conductivity. Two-stage 
manufacture is your insurance of uniformity of density and 
of consistency in all dimensions. 


@ BETTER PERFORMANCE, because resilient 
long-fibre Copr-fibre blankets maintain in- 
tegrity, both of insulation and weatherproof- 
ing, throughout expansion and contraction 
cycles of heated and cooled equipment. Tex 


SEND FOR THIS BULLETIN. Copr-fibre sul- ee I, 
letin 511 gives you all the facts on whet we believe hatenk 
is the only modern blanket insulation. Your copy 

will be sent free upon request. Write today. 


is named be 


aco Promotes Sawyer 


IX i | 


Telephone: Aurora 9207 : ‘ 
ag President of Taylor Resigns 


L. R i signed as pre 


(ras 4 mMipa 














ON GUARD... 


@® for safe, easy stem lubrication 


The isolating valve in the stem lubricator of the 
Honeywell Series 700 Valve affords maximum safety 
against leakage when replenishing stem lubricant 
tight-fitting conical plug and machined seat assure 
leakless shut-off... pinned bonnet prevents accidental 
removal. The Honeywell Series 700 wide band 
proportional valve comes in a full range of styles 

and sizes . has al] the features you look for in 

a fine valve. Write today for your copy of Bulletin 700-2. 


MINNEAPOLIS-HONEYWELL REGULATOR CO., Jndustrial 
Division, 1907 Windrim:-Avenue, Philadelphia 44, Pa 


Honeywell 4 


V Bee P Rew? Yc rT & 
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PROTECT 
AGAINST 
REFINERY 
CORROSION 








In the refinery, Kontol corrosion inhibitors effec 
tively protect against corrosion in overhead hydro 
carbon vapor systems, liquid hydrocarbon systems 
and absorber gasoline systems." 


Kontol prevents corrosion by adsorbing on metal 
surfaces as a tough protective film. It is readily 
adsorbed to any of the metal surfaces common to 
refinery usage: steel, nickel and stainless alloys of 
steel, brass, admiralty and monel. The Kontol film 
is stable, and can be maintained, at temperatures 
up to 450°F. (Kontol itself is stable up to 550 +.) 


The Kontol film protects against corrosive attack 
by organic acids, inorganic acids, hydrogen sulfide, 
carbon dioxide and brines. It is an effective protec 
tion against hydrogen embrittlement and hydrogen 
blistering. 














Complete information is yours for the asking 








*Kontol is an excellent corrosion preventive in 
natural gasoline plants, too. 


Visit Our Exhibit |. P. E. — TULSA — MAY 14-23 


TRETOLITE COMPANY 


Chemicals and services for the petroleum industry 





SAINT LOUIS 19, MISSOURI 
LOS ANGELES 22, CALIFORNIA 


Petroleum Re finer 
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lames | Sewell, former 


succeeds him as pre dent 


Houdry Sues Socony-Vacuum for 
Alleged Patent Infringements 


Houdry Process Corporation was hit 
| t | to its own house last 
d suit im Federal 
v-Vacuum Oil Con 
in allewed patent om 
suit requested $21.7 mail 
he former Houdry associate 
oachment on Houdry’s processes 
lytic cracking of petroleum 
uit charged that Socony-Vac 
heensing others, unlawfully 
Houdry’s technological know!) 
which had been disclosed to 
nv-Vacuum solely for its own re 
fining operations, It said that from 1931 
hrough 1947, Socony-Vacuum partici 
pated m the management and —— 
mtrol of Houdry, and, althoug it 
vithdrew from management mee 
tion in the latter year, the refining com 
pany retained substantially a one-third 
stock interest in Houdry until 1950 
Houdry claims that under conditions of 
limited right of use, tt transmitted t 
SOCOTIN Vacuun a complete record ot 
atalytic cracking technology which ts 
urrently employed by Socony-Vacuum 
ind a large part of the industry, unde 
heense from Houdry 
In addition to sellmge Houdry’s prop 
erty in competition with Houdry, the 
suit chars Soconyv-Vacuum adopted 
rovalty r f 60 percent below the 
plamtiff s long established and ace 


rate 
g Austin FT. Foster, general counsel for Hy «THERE'S A CATAWISSA PERFECT SEAL 
ocony-Vacuum, issues ie following 
statement on the suit: er UNION FOR EVERY USE... ALL 
“Socony-Vacuum will of course con ; TEMPERATURES, ALL PRESSURES! 
test the suit filed by Houdry Process : 
Corporation 
“TL have not seen the complaint, but it be The full dependability of HOT FORGED STEEL is 
appears the suit is an atte ys by Hou yours in a Catawissa Union (hot forged from solid 
Irv Process ( orporation to obtain title 
to important inventions ‘develo ped u 
Socony-Vacuum laboratories 
The complaint, he added, “is appar 
ently based on strained conclusions re All Catawissa Unions are designed to give a 3-to-1 


sulting from wishful thinking as to both ; SAFETY FACTOR 3,000-Iib. service unions are 


the nature of the business relations be- tested to 9,000-lbs, 6,000-Ib. service unions 
tween Socony-Vacuum and Houdry and ent? 
tested to 18,000-ibs., etc 


e question of whose laboratory did 
what. We are confident the court will 


find u ur favor.” 


steel bars) with several extra value features that 
are exclusive here at the UNION SPECIALISTS! 


Exclusive Ball-to-Angle seat design assures a PER- 
FECT SEAL even when the pipe is not in alignment! 
Shell Development Authorizes B  sMochining operations assure @ UNIFORMITY AND 
Lummus to Offer Process for Use = accuracy heretofore found only in special fit- 

The | ummus C-« Mmpany as been au : tings and, with rigid inspection both during and 


rized to ofte he | S the se ol aaa. 
ll 4 ne Neve “ _ hoed ti ag Picante ; after machining, guarantees LEAKPROOF 
nanufacturing ethylene oxide by the CONSTRUCTION! 
xidation of ethylene and the pro Pas. 
of ethylene glycol by hydratio: asin 
thylene oxide. This process is the » whether it be general low pressure service or ex- 


Satisfaction is guaranteed in any application— 


‘ sti ‘ S 3 al ; : 
vork started by Shell severa tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam) 


Gulf Considers Expansion of 
wow deiguaner nares Facilities 


deration is being give 
rporation to further ex 7 tis lA pO EPA ee Nt A nse 


fests Gul, which has jos | CATAWISSA VALVE & FITTINGS COMPANY 
ther to produce 2.5 billion bs eee ee mie, $1. 9 “CATAWISSA, > : are 


ot ethylene gas, 1s aw 


WRITE FOR CATALOG 11 


ITE CES eae Sa ee Gay” Ze eh a4 


A Gulf Publishing Company Publication 
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NAMES that 





don’t raise Questions! 


Frequently we are asked: What are some of the 
companies for whom you have designed and con- 
Silas B. Ragsdale Elected 
President of Houston Rotary 


structed processing plants or units? 


We are proud to be associated with the following 
companies for whom we are serving as Engineers managing editor of Pt 9 * k 
Fe t t vear ‘ > Nays 

in important projects ndled 


e American Viscose Corporation 
e Barrett Division, ; ors at 1 
Allied Chemical & Dye Corporation ee ee = 
« Commercial Solvents Corporation meh Made eee 3 


: cently when he was 
e Esso Standard Oil Company lasted eondiinat of 


town Re 


¢ Great Lakes Carbon Corporation olay — 8 grt gs Fe 
e Schenley Distillers, Inc. ‘ 
e Socony-Vacuum Oil Company 
e E.R. Squibb & Sons 
e Sun Oil Company 
e United States Steel Corporation Petes 


¢The Upjohn Company a ~— 
editor c ser 


To design and engineer these projects re- pe or : me ae ha 
1 vestor fore ass nt 
quires men with specialized experiences and his pre Perroceum Ri 
; i 
a familiarity with the most modern practices. Os) (4 


Since quite a variety of products is involved was als 
i Heh 


in the work for these companies, the privi- 


lege of being associated with them Grance Gets Engineering Post 
speaks well for both the versa- In Gulf Oil Gasoline Section 


tility of our engineering 
j 7 , ‘ ‘ Henry ] (srance has beet apport 
4 staff and its ‘vision’ of the ief product engineer, Gasoline 


duct Development and Produ 





future, ineering department, Gulf Oil Cor 


— ° 
) % dr 
( Mi INPEAUNE ol vill be located in the company s 
; 24 , wenera flices im the Gult Building, 
‘ Pittsbure! Prior t his appomtment 
(srance Vas serving as assistant sector 


Design and Construction ‘ero genie: alg eon. St ing er ie 
of Process Plants i Division of Automotive Engineering, at 


° the company's research laboratories 
7 4 f Gsrance jomed Gult m 1946 as a 
Design and Construction cities tn tn Melanin onction ol Cal 
of Process Units Research and Development Company 


i Stanolind Starts Operation of 


P Evaluation 4 , , ‘ 
eT 2 — AL Third Sulfur Recovery Unit 





Economic Studies Production has started at Stanoli 
Onl and Gas Company's new sulfur re 
covery unit in the North Cowden Field 
area of West Texas The unit is beime 
operated m conjunction with the Nortl 


\ cent af Olan Tee aie oe 
BADGER MANUFACTURING COMPANY is!" "ee 


230 BENT STREET, CAMBRIDGE 41, MASS. * 60 EAST 42nd STREET, NEW YORK 17, N. Y. 





212 ‘etroleum Refiner 





Your best source always is GENERAL CHEMICAL... 


SULFURIC NITRIC 
BATTERY (Sulfuric-Electrolyte) MIXED 

SULFAN © Stabilized Sulfuric Anhydride HYDROFLUORIC, ANHYDROUS 
OLEUM (Fuming Sulfuric) HYDROFLUORIC, AQUEOUS 
FLUOBORIC 

FLUOSULFONIC 


MURIATIC (HYDROCHLORIC) 


OXALIC 


ACETIC and many other inorganic acids hemical 
in commercial and reagent 


PHOSPHORIC ute 











America’s Primary Producer Since 1899 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 Rector Street, New York 6, N. Y. 


Offices: Albany ¢ Atlanta ¢ Baltimore * Birmingham ¢ Boston ¢ Bridgeport ¢ Buffalo © Charlotte ¢ Chicago 
Cleveland ¢ Denver * Detroit * Greenville (Miss.) * Houston © Jacksonville * Kalamazoo * Los Angeles * Minneapolis 
New York © Philadelphia ¢ Pittsburgh * Providence * San Francisco © Seattle 


In Wisconsin: General Chemical Company, Inc., Milwaukee 


In Canada: The Nichols Chemical Company, Limited * Montreal * Toronto * Vancouver 


° St * Yakima (Wash.) 


1 Gulf Publishing Company Publication 
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November The nit is designed t 


DEAN BROTHERS PUMPS /NC. 


Type R2R Centrifugal Process Pumps process SURED standard cubic fect, of 
i this unt of gas, the plant 
approximately 40 


OOO pe ds sulfur a i) 


esiget 


Cornell University Schedules 
Course on Electron Microscope 


The annual ¢ Sun 


mer | abor atory rs ( niques 
ind) Applications lectron Mier 

scope will be given this summer trom 
June 15 to June 27, Lloyd P. Smith, 


director of the university's Department 
} 


3X6 R2RSM “4691 


of Engineering Physics, has announces 

The course will be given by Cornell's 
Laboratory of Electron Microscopy it 
the Department of Engineering under 
the direction of Dr. Benjamin M. Siegel 
Dr. ¢ I Hall, Massachusetts Institute 
of Technology, and Dr. James Hillier 
RCA Laborat: ries, will be the guest 
lecturers, Smith said 

Further inquiries should be addressed 
No. 01580 B to Dr. Benjamin M. Siegel, Department 
of Engineering Physics, Rockefelle: 
Hall, Cornell University, Ithaca, N. \ 


rep rocess Pumy Edwards Leaves Baton Rouge 

DISASSEMBLY he ‘ "RATING RANGE ‘ ea For Bayonne in Esso Changes 
, my ; ; , : , aa west “age tye t.sso Standard Oil Company has trans 
ferred Dy David I Lt dwards, assistant 
head tT the Petroleum Products divi 
sion, to the bast Coast division of the 
Manufacturing department. He becomes 
assistant general super intendent of the 

INDI —_ Bayonne, | refiner) 

ve VG “ \ resident of Baton Rouge, La., since 
INCE 1869 1936, when he went to the refinery there 
CENTRIFUGAL and RECIPROCATING PUMPS is head of the company's process con 
trol laboratory, Edwards as replace 
n f - by D. ©. Swan, superintendent of the 
. " Refining & Oil M 
Swan, whose new assignment is under 
the Baton, Rouge, La... refinery’s rota 
tional procedure, went to Baton Roug 


ovement division 


as a process control engineer in 1940 


e Coupled Centrifugal Pumy — aaa All-Time Safety Record Set 

CDi / , By Humble Employes in 1952 
The best safety record in the hist 

f Humble Oil & Refining Company 

and Humble Pipe Line Company 

set last year by ployes ot the 

companies They 

quency t nly 


' million 
per tmrititi 


Humble’s new I 

past vear was a percen decrease 
trom 1951, the vear t the 1 ious best 
| 


reco}! 
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HIGHLIGHTS 
for ’53 


OVER 1200 
COMPANIES 
EXHIBITING 


26 ACRES OF 
EXHIBITS 


$100,000,000 
VALUE 


Ys LARGER 
THAN EVER 
BEFORE 


HALL OF 
SCIENCE 


EQUIPMENT 
SHOWN IN 
OPERATION 


ATTENDANCE 
FROM 
50 NATIONS 


services will be dramatically presented - 


FOR THE 


[INTERNATIONAL PeTRoLeum Exposition 
SHOW PLACE OF INDUSTRIAL MIRACLES 


The truly Golden Age of Science and Engineering 
electronics, television AND THE RICHEST 


five years of the greatest advancement 


147 EXPLORATION Exhibits 


SEE advancements in 
electronic devices, geo 
physical equipment, and 
entirely new, ultra-sensitive 
instruments for the detec 
tion of oil and gas — as 
modern as Radar ! 


363 DRILLING Exhibits 
SEE new drilling ma 


chinery and techniques un 
veiled at IPE Investi 
gote their greater econ 
omy and efficiency 

You will even hear about 
new “atomic” drilling! 


310 REFINING Exhibits 


SEE the new amazing 
processes and equipment 
developed through re 
search and engineering 
during the past five years 
in refinery laboratories 
in natural gasoline and 
petro-chemicals. Everything 
imaginable is obtained 
from a drop of crude oil! 





EYES OF THE PETROLEUM WORLD 
will focus on TULSA, OKLAHOMA 
May 14-23, 1953 


era of atomic energy, jet 


PERIOD OF PETROLEUM PROGRESS ! 
petroleum industry equipment and 


and concentrated for quick review 


390 PRODUCTION Exhibits 
SEE new developments 
for increasing production, 
secondary recovery 
improved separation and 
treating—better, safer 
storage, servicing, work 


over 


363 PIPELINE Exhibits 


. . SEE the thrilling saga 
of the pipeliners — the truly 
heroic achievements with 
plastic pipe, new coat 
ings and other new diversi 
fied products and service: 
by monufacturers and al 
lied industries in transport 


ing petroleum 


SCIENTIFIC Exhibits 

SEE the phenomenal 
accomplishments of ap 
plied science in all phases 
of the petroleum industry 
-to be dramatically pre 
sented both in the Expos 
tion’s HALL OF SCIENCE 
and in the many company 
exhibits 


ADEQUATE HOUSING ASSURED All IPE VISITORS 


To supplement first class hotel. rooms, the IPE Housing Bureau has secured and checked for quality over 1500 homes 
many near the exposition grounds. These rent for $5 to $12 per day per person, and many companies are 
arranging accommodations for their men in these homes, where there are facilities for entertaining as well as 
sleeping quarters. Write now for reservations: IPE Housing Bureau, 616 South Boston, Tulsa, Oklahoma ° 
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What's New in Manufacturers’ Literature 





Surfacing Materials 

Benjamin Foster Compan 
a new booklet dealing wi 
sealers and surface coatings for use with 
insulation in the marine and industri 
fields. Entitled “Reference Manual Fos- 
ter,” the publication begins with a page of 
“foster facts,” which point out that the 
cost of applied insulation has increased 
tremendously in the past ten years; and 
industry, in order to protect this in- 
creased investment, has found it neces- 

to adopt the finest in auxiliary ad- 
hesives and surfacing materials, 

Of the over 125 Foster products for 
industry, 18 are included in a reference 
chart and index. This table gives the 
product, its use, application, thinner, 
temperature limit, peeete time (in 
minutes), drying time (in hours), and 
color of the various products. 

Circle No. 1 on Postcard 


Corrosion Control 

“Solution to Your Problem of Seale 
and Corrosion Control” is a new book- 
let just issued by D. W. Haering and 
Company, Inc. The publication catalogs 
the various Haeri Glucosates and 
their specific uses in open and 
cooling water systems, boiler waters, 
brines, air conditioning equipment and 
both hot and cold domestic water 
systems. 

Quachrom, Sodium Chrom, Pyro and 
Tetra Phospho are among the 12 dif- 
ferent Organic Glucosates listed with a 
description of the application where each 
is particularly effective in controlling 

¢ and corrosion problems. 
Circle No. 2.0m Postcard 
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adhesives, 


USE THESE CARDS 
rn To Get 
COPIES OF CATALOGS 
And for' More 


Tibaclaaslchalola mela 


™ NEW EQUIPMENT 
ADVERTISED PRODUCTS 


EASY TO USE... FREE 


Circle on one of the cards at right 
the identifying numbers of each new 
equipment and catalog item or adver- 
tised product on which you want more 
information. Print your name and ad- 
dress plainly. Tear out and mail card. 
That's all there is to it. No post- 
age is required if card is mailed in 
U.S.A. Your request will be forwarded 
promptly to the company concerned, 
and the reply will come direct to you. 


For copies of the catalogs and new equipment literature listed, use one of the 
convenient Reader Service Postcards on this page. Just circle the number on 
the card corresponding to the number of the item in which you are interested. 





Electric Heaters 

General Electric Company has made 
available a 1953 edition of its catalog 
on Calrod electric heaters and heating 
devices. Designated GEC-1005D, the 60- 
page information and buying guide de- 
scribes the equipment in terms of ap- 
plication, special features, installation 
and pricing. 

Indexed by process and application, 
the catalog also contains methods of de- 
termining power requirements and heat 
losses by applications. These are ex- 
plained by both graphs and formulas. 

Circle No. 3 on Postcard 


Dewpoint Measuring 

A new eight-page bulletin on dew- 
point measuring equipment for continu- 
one accurate indication and recording 
of dewpoint temperature in a gas stream 
has been made available by General 
Electric Company. 

— ear nd dnaee "el ae OF 
photographs and diagrams e 
dewpoint indicator and recorder; gives 
applications, descriptions and operation 
principles; and provides a chart showing 
the relation between dewpoint and mois- 
ture content of gases. 


Circle No. 4 on Postcard 
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What's New in Manufacturers’ Literature 





Recording Chart Service 

A new service developed by Technical 
Charts, Inc., makes it no longer neces- 
sary to order recording charts from 
many different instruments makers. 
Through the Technical service, all re- 
cording roll and dial charts can be or- 
dered from one source—Technical. The 
firm claims this practice will not only 
reduce purchasing and receiving costs 
but also, because of its volume produc- 
tion, will mean lower chart costa. 

A new 12-page brochure describing 
the service has Seen released by Tech- 
nical, According to this booklet: Tech- 
nical’s paper is carefully selected for the 
job; all plates used by the company 
have been precision cast from carefully 
made wax engravings; and accuracy and 

recision are maintained on modern 

igh-epeed production equipment. 
Circle No. 5 on Postcard 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you are interested 





Filtering And Screening 

Some of the numerous applications of 
wire screen and filter cloth are described 
in a new booklet published by Multi- 
Metal Wire Cloth Company, Inc. En- 
titled “Multi-Metal Will Build It,” the 
folder states that the company, in one 
instance, satisfied these customep. re- 
quirements: 1) improved performance 
in straining solid particles out of batches 
of heavy syrups; 2) greater output per 
strainer unit; 3) easier removal of the 
strainer elements; 4) easier cleaning of 
elements. Other case histories are 
included. 

Circle No. 6 on Postcard 
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Rotary Mechanical Seal 


A new catalog entitled “Dura Seal” 
has been issued by Durametallic Corpo- 
ration. It is intended to serve as a ref- 
erence booklet on the various types of 
Dura Seals designed and produced by 
the company to meet specific needs in 
industry. 

According to the booklet, the ro 
mechanical seal: is applicable to stand- 
ard stuffing boxes; rotates with the 
shaft (either direction); resists corro- 
sion, seals gritty or abrasive fluids; gives 
longer service with fewer shut-downs; 
and greatly reduces fire hazard. 

Data on applications, plus large cut- 
away views of types of Dura Seals rec- 
ommended for such applications, are 
included. 


Circle No. 7 on Postcard 


Timely Acetylene Study 


A technical and economic study of 
the new Wulff Process for reproduction 
of acetylene from light hydrocarbons 
has been published by The Lummus 

pany. 

The 24-page report contains a process 
description and simplifield flow aenm, 
followed by valuable data on plant an 
manufacturing costs. Sufficient informa- 
tion is available to adjust raw materi 
utilities and operating labor costs an 
accounting procedures to specific cases. 


Circle No. 8 on Postcard 


New Dust Collector Catalog 


Prat-Daniel Corporation has published 
an eight-page catalog describing the 
company's Design 4P collectors. The 
contents include a discussion of the 

roblems of fly ash collection and the 

esign 4P tubular collector. Efficiency 
curves, arrangements and standard di- 
mensions are given. Flue density 
tables are included with a formula and 
nomograph for calculating the number 
of tubes required for any volume and 
resistance. 


Circle No. 9 on Postcard 
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What's New in Equipment 


livision conference last year \led New Duplex Line Blind 
Bulletin 524, the booklet contai , Robinson Orifice Fitting Company's 
er on each ASTM specificati — Duplex Line Blind has been ce 
tables mn the compilation pr 1 it incorporate a positive lin 
hy 7 oe - goeecanes . * } ye | fi with a means of accurate mea 
ard jh anged pees agp h : 1 When used as a Line Blind valve 
a vedge-shaped blind and full flow 
ire furnished; if used as a com 
n orifice fitting and line blind 
\ ilve, the wedge shaped orimce plate 
holder with orifice plate is included; and 


Telemetering Methods t used as in orinhes fitting only thre 


is discussed ‘ ‘ wedge-shape orifice plate holder and 


l« ecmmetering 
booklet published by The Br i orihece plate t turnished An “O”" rine 


pany. Called Bulletin M1710, it contains is used 1 fo a pressure seal joint 
information on the use of the company’s between tl dee and the body seat 


Metameter telemetering instruments tor screw, in conjunction 


remote recording, indicating at and nut, enables 
matin control of vari \ lis | eT! hang flow con- 
tances ranging trom a tew mal Ilia m4 ‘ n of the 


miles. Timely information and gIneet requires vl -.% ordimary 
ing data are included on mod t ind between flang ‘ flow con 


metering methods rolling member in the Robinson Duplex 
The company’s new ron vi lav be changed without spreading the 


master transmitters ane ceiver t lin and vithou nilin the contents 


] l 


escribed, and information is given on of the ling 
! hods of transmission, includ Robinsor Duple Blinds are 
its, Carrier current built t ASA s ! ons and, when 


ngers mcr ve and multiplexing used as orifice fittings, comply with AGA 


tallat 


Adjustable Support Ha 
ace Rg tg Mere eck models 


‘ 
er f typical installati andards Lhe ire available in flange 
I 


telemeters in use by was con weldu 

natural was at il pip This item supplements Robinson Orifice Fit 
gl ut the « t ting Company data on pages 892-893 of The 
escribed Refinery Catalog, 20th Edition 


Vo. 12 on r Circle A 13 on Postcard 


This item supplements Grinnell Company, Inc., 
data on pages 502-503 of The Refinery Cata 
log, 20th Edition 


Circle N 
Modern Steel Bolting 


This item supplements Eagle-Picher Company 
data on pages 389-392 of The Refinery 
Catalog, 20th Edition 


cw ei ]/ 








BalanSeal and FarriSeal 


Safety-Relief Valves 


(Pat'd & Pat. Pending) 


Eliminate all risk of failure—failure that 
might cost lives or severe damage to equip- 
ment. Rely on the only safety-relief valves 
guaranteed to provide positive protection, 
100% of the time, under all operating 
conditions. Farris safety-relief valves can’t 
stick, plug or corrode because the critical 
working parts are completely isolated from 
the lading fluid—and they're unaffected by 
back pressures in the discharge manifold. 
These unique valves are more economical, 
too, because they permit higher downstream 
pressure with smaller discharge piping. In 
many installations this saving in piping 
costs amounts to as much as 15 times the 
cost of the valves. You can’t go wrong 
with BalanSeal or FarriSeal Valves because 
they can’t go wrong! 


Technical manual, 51B, a treatment on Back 
Pressure Piping and Surge characteristics and 


76 page catalog ts yours for the askine 


* ASME-N_B. APPROVED 
(Certified for Capacity) 





ENGINEERING CORPORATION 


536 Commercial Avenue 


PALISADES PARK, NEW JERSEY 


Affiliates. Farris Flexible Valve Corp. © Farris Stacon Corp. * Farris Hydrolorque Corp. © Farris HydroSeal Corp, 
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Meet some 
Heat - Resistant 
Nickel Alloyed Castings 


SERVING AT TEMPERATURES 
UP T0 1800 F. 


Useful life of cast parts in refinery equipment may be 
greatly extended despite attack by chemicals and atmos- 
pheres over a wide range of concentrations, pressures and 
temperatures. 


An answer to the problem is found in castings that have 
chromium, nickel and iron as major constituents. Because 
this type of material is characterized by unusual strength 
at elevated temperatures along with outstanding resistance 
to high temperature corrosion. 


Three typical cast parts...capable of sustained use under 
severe operating conditions...are shown to illustrate the 
use of cast nickel-chromium iron alloys. 


Other applications include refinery furnace frame and 
door assemblies, furnace burner nozzles, heat exchangers, 
tube supports, manifolds for cracking stills, and similar 


refinery components. 


Nickel in various percentages and in conjunction with 
other alloying elements, imparts strength, toughness, re- 
sistance to wear, heat and corrosion. 


Consult us on the use of alloys containing nickel in your 


equipment. 





Tube Sheets of 25% chromium- 
12% nickel alloy, produced by 
NATIONAL ALLOY DIVISION, 
BLAW-KNOxCOMPANY,Blawnox, 
Pa. Weight: 1150 Ibs. each,as cast. 


“+ @8CC0 060081200. 
ccseese 60 


Refinery Furnace Beam cast of 25° chromium-12°% 
nickel alloy for use at temperatures of 1500°-1800°F. 
This 960-pound beam, 16’ long, is a product of THE 
CoOoPER ALLOY Founpry Co., Hillside, N. J. 


Air Headers for catalytic cracking kilns operating at 
1400°-1600°F. Used in catalysts, these 25% chromium- 
12% nickel alloyed castings, assembled by welding, 
generally last 4 years in this service. Weight: 2120 lbs. 
each. Produced by THE BABCOCK & WILCOX COMPANY, 
Barberton, Ohio. 


Set.iat® 


. INCO BOOTHS 
Nos. 64 and 65 
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THE INTERNATIONAL NICKEL COMPANY, INC. S2wMtti,s7*% 


Petroleum 
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Mojor refineries from Beaumont to Bogdad rely on Alco heat exchangers ond other equipment Se . U. at 
custom engineered for the petroleum industry £ A 


Aircoolers 

Atmosphere and Submerged Cooling 
Sections 

Bubble Trays 

Butane and Propane Storage Tanks 

Electric Welded Steel Pipe 

Fabricated Plate Work 

Fractionating Towers 

Heat Exchangers 

Prefabricated Pipe 

Reboilers 

Receiving Tanks 

Scrubbers 

Steam Generators 

Tank Suction Heoters 

Transfer Line Exchangers 


Weights: 100 to 300,000 pounds 
Diameters: 4 inches to 12 feet 
Pressures: high-vocuum to 3000 psi 
Temperotures 300 F to +1150 F 


? 





ALCO 


Soles offices Beaumont, Chicago, Dunkirk 


Houston, Los Angeles, New York, Tulsa 


ALCO PRODUCTS 
AMERICAN LOCOMOTIVE COMPANY 
Dunkirk, NY 


handle ao wide voriety of jobs with dollar-saving efficiency 


‘ul ish nd « mpany rublicati ai 





New Gasoline Antioxidan 


gives 


better protection 





at 
lower cost! 





IMPRUVOL 33 


q MPRUVOL 33” gasoline antioxidant is a 33's percent by weight 
solution of “DBPC,” di-tertiary-butyl-para-cresol, in toluene 
In refining operations, “Impruvol 33” gives better stability and 
utility, and is much safer to handle than most antioxidants, since 
it is practically non-toxic and non-irritating 
Impruvol 33” provides excellent stabilization of aviation gaso- 
lines and of tetraethyl lead fuels. It reduces engine deposits in 
actual performance and is more economical on an active-ingre- 
dient performance basis than the gasoline antioxidant now being 
used 
Di-tertiary-butyl-para-cresol can also be obtained in crystal 
line solid form. It is widely used in the rubber, petroleum, and 
waxed paper ficlds where it has proved its value as a highly- 


effective antioxidant 


For further information on “Iimpruvol 33” or DBPC, write: 


a KOPPERS COMPANY, INC. 
KOPPERS Chemical Division, Dept. PR-43, Pittsburgh 19, Pa. 
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{fe 4 @ When a simple, quick, high-pressure 
hosing-down takes the place of hours 
of tedious scrubbing, you're going 
back “‘on stream” faster after a 


turn-around. And, that’s exactly what 


Means Less Down -Time ENDURO Stainless Steel refinery 


equipment can accomplish for you. 


a 
During Turn -Arounds For example, ENDURO’s smooth hard 


surface—plus its resistance to rust 
and corrosion — discourage coking and 
fouling of bubble caps and trays. 

With little coke build-up, 

a high-pressure hosing puts trays and 
caps back in A-1 shape. 


Because of its high strength-to-weight 
ratio, you can use ENDURO in thin, 
bulk-saving, weight-saving sections, 
This means improved design of 
fractionating towers, space for more 
efficient man-ways and consequent 


faster inspections and cleaning. 


Less chance for potential equipment 
failure, too. ENDURO maintains its high 
strength at great extremes of 
temperature . . . refuses to bend 

or buckle under accepted operating 
pressures. It resists the action of most 
acids and alkalies. It lasts and lasts. 

Let Republic help you apply the 
available types of ENDURO Stainless 
and Heat Resisting Steels most 
effectively and economically. Write: 


REPUBLIC STEEL CORPORATION 
Alloy Steel Division « Massillon, Ohio 


GENERAL OFFICES . CLEVELAND 1, OHIO 
Export Department: Chrysler Building, New York 17, N. Y. 


Reubkic 
HOUR SHALES 


Wwe 
— 
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Chart of Pan American Refining Corporation (Texas City, Texas) safety and fire organization 


Know-How and Enthusiasm Aid 
Pan American Fire Fighters 


Texas City refiners believe the man whose job 


is afire knows best where to apply the water. 


PAN AMI Ri AN Refining Corpo 
ration of Texas City has built an en 
thusiastic and efficient fire-fighting or- 
ganization upon a trio of principles 
tried and true: 

®@ Everybody likes to fight a fire 

® The man whose job is afire knows 
best where to apply the water 

@ Fire, like 
strikes twice in the same place 


lightning, sometimes 


lhe siren that squalls the fire signal 
at Pan Am puts in motion a string of 


devoid of 
logically 


counter-measures as waste 


motion and theory, and as 
simple as the step by which the refin 
ery chose the man who now heads its 
safety and fire-fighting program 
late 1935 Bart Aber 


One day in 


crombie, head of the Utility depart- 


ment, saw an instrument man kneel on 
a temporary board sidewalk and drive 
in a nail. He that the 
workman was interested in safety and 
had learned something about it while 
with Hartford Steam Boiler Inspection 
Insurance lo Aber 
crombie, it seemed logical that such a 
man should be in work. He 
made a recommendation, and on De 
cember | of that year Harvey B. Wil- 
liams the Safety 
and Fire Protection department 
Williams’ casual act of replacing a 
nail that 
motivated by the same sort of simple 
logic that characterizes Pan Am’s pres 
ent safety and fire protection program 


and Company. 


safety 
became director of 
pedestrians 


menac ed Was 


Pan Am believes a plant fire can 
best be fought by men with the willing- 
ness to fight it, the know-how to fight 
it, and some understanding of the in- 
stallation affected so the blaze can be 
extinguished with minimum damage. 
All three of these requirements are 
met by personnel in the Mechanical 
Maintenance department. Volunteers 
in the sense that their fire protection 
duties are an added part of their jobs, 
they have been imbued with enthusi- 
asm by management recognition of the 
importance of their fire-fighting serv- 
they have been taught fire-fight- 
ing technique through monthly drills: 
and their routine work has given them 
a familiarity with plant installations 
that minimizes the chances of harming 
valuable equipment in combatting a 
blaze. This precaution is furthered by 
in the chain 


ices: 


an unusual arrangement 
of command which gives the foreman 
of the installation affected the au- 
thority to instruct the fire chief, who 
in turn passes along the order to his 
men 

dictated this 
ment. It was reasoned that. if the area 
attended drills 
the technique of fire-fighting. 


Again, logic arrange- 
learned 
then 


knowledge of their own 


foremen and 
their intimate 
units would enable them to direct fire 
fighting activities more effectively than 


anvone else 








Whether it's propane, butyl 
alcohol, vegetable oils or sul- 
phuric acid, CHIKSAN loading 
racks with ball bearing swivel 


joints can be depended upon 


to handle these hard to handle 
makes a chemical products with ease, 


economy and complete safety. 


range of ball bearing swivel joints with Chiksan has material and 


packing specification sheets 


listing 317 chemical products 


packing materials to handle practically with recommendations for 


types of joints, metal and 


all types of salts, acids, alcohols, glycols, packing material to be used. 
aldehydes, alkaline solutions, animal 
oils, aromatics, chlorine derivatives, 


Write for Chiksan 
Application Data Sheet 


volatile gases and soaps. and Catalog 53. 


@ Dept. No. PR-4 


The Flow of Enterprise f fe ff 
Lelies on ' 


LZal]-Beaying Swivel Joints 


S . Representatives in Principal Cities 


CHIKSAN COMPANY * BREA, CALIFORNIA * Chicago 28, Illinois * Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texas + Chiksan Export Company (Subsidiary), Brea, California + Newark 2, N. J 
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Your Management wants to know... 


How valuable 


dust recovery 
automatically 
boosts production 


Nineteen years ago, our engineers developed what about the kind of results industry has been seeking: 
we think is the most workable way of solving the substantial profit increase, improved product and 
Dust Recovery problem. It was the formation or process, better employee morale. 


of “dust recovery teams”, consisting of Buell lo learn more about Buell’s 3 basic systems of 


Dust Collection, Buell’s Plant-Engineer-Team-Up, 
and how they can work for you—send for the new 
informative booklet entitled, “The Collection and 
This team, drawing on the experience and back- Recovery of Industrial Dusts”. Buell 

ground of Buell, coupled with the plant engineers’ Engineering Co., Dept. 21-D, 70 Pine 

intimate knowledge of his own problem, brought Street, New York 5, N. Y 


engineers and the plant engineer—the man who 
knows his particular dust problem better than 


anyone else 

















VAN TONGEREN ‘SF’ ELECTRIC PRECIPITATOR — TYPE ‘LR’ DusT 
CYCLONE PRECIPITATOR CYCLONE COMBINATION COLLECTOR HOPPER VALVES 


mcrae \ =) ® 
Qn. n. 


ENGINEERED EFFICIENCY IN DUST RECOVERY 


Petroleum Refiner—l 





As Management Sees !t . 


2. 


# Fuel oil pit fire at Pan American's Texas City plant 


High-Pressure water-fog attack on fuel oil pit fire 





In it he that 
the assault on a blaze in a particular 
installation has been charted 
This is done by diagramming 


actual practice, may 


Figure | 

Fire Drill Plan No. 9. Locati 
be 1 t 
] > 


well in 


i 


r reb 


til ASSUTTIC 


( 
flas 


advance 
(stabili 


the units where fires have occurred o1 
most likely 
detailed 


vuishing fires there 


to occur and working 
for extin- 


The firemen have 
)» 


are 
out instructions 


now been drilled in 22 such plans. A 
typical plan is shown in | iwure | 

The effectiveness of this system was 
dramatically verified by a_ plan 
adopted for combatting a fire in the 
laboratory. A after fire 
drill there a blaze actually did flare 


and was promptly snuffed out 


The plans are drafted by Williams 
W J. MeDougal. the 
safety director, and passed upon by 
the Safety Fire 
Council, headed B 
Schapiro, the general superintendent 
Others in this group are B. F. Babin 
G. M. Dent and P. F. Miller, assistant 
eneral superintendents; Dr. r™M 
Frank, medical director: M. L. Shaw 
chief of plant protection : the safety 
safety director. and 


few days a 


and assistant t) 


{ ad 
not to t 
eant 


| 
and 
by 


Management 


Barri 
which 3 ; 


director. assistant 
representatives of the eight operating 
departments 

of Pan 


arrangement 


American's five-day 
to 


Because 
shift it 
hold five drills to acquaint all groups 
with the details ! 
fighting plan. Each group contains all 


necessary 


0” each new fire 


the tire protection personnel from a 


single shift and includes 


The captain and five men from each 





if the three fire truck companies: and 


il 


ye directe 


Read with chart on page 226 


on: 


C-12 Stabilizer Reboiler N 


o. 2 Cracking Unit 
] nnel 
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cra i is ca the ct ! 
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ext 


te Hiect 


resort 


d on any lines except as a last 
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AL 


ee D.500”’ 


RIGID VINYL PIPE 
AND MOLDED FITTINGS 


FOR CORROSIVE CHEMICALS 
AND PETROLEUM PRODUCTS 


No Corrosion’ 
900 PSI 
Working Pressure 


Kraloy D-500 Rigid Vinyl! Pipe is made 
from an exclusive Kraloy formulation 
to meet the demand for high pressure 
(S00 # W.P. at 77°F.) plastic pipe and 
fittings 

Kraloy D-500 can be satisfactorily used 
for transmission of practically all 
chemicals, including oxidizing agents, 


at temperatures up to 190°F 
burst Highest im 


pact strength 


en pressure 


@ UNAFF by ultraviolet rays, sun 
light, or weather 


e MIGn A Al TANCE Will not become 
brittle 

@ NON-TOXIC. Will not support combus 
tion (self-extinguishing ) 

Kraloy D-S00's high chemical resis 
tance and other properties are due to 
the fact it contains no plasticizers, 
fillers, extenders, modifiers, elastomers, 
or hardening agents and has a tensile 
10,000 PSI 


DISTRIBUTED BY 


strength of 


. Ah 

uppiy ¢ 

ruppiy ¢ 

uppiy 


d-C ontinent 


Write for Technical Data 





Kraloy Plastic Pipe Go., Inc. 

a710 Gam Ww ion “ty 

_ Fm ae rn alifornia 
ntlemen: Please send complete informa- 

tion on Kraloy D-S00 Vinyl Pipe. 


NAME. 





As Management Sees It . . . 


» Later view of high-pressure water-fog attack on fuel oil pit fire, Pan American's plant 


the captain and live men from eat h of 
the two mechanical companies (whose 
membership is from plant department 


is to as 


personnel and whose duty 
sist the operators of the installations 
not needed there, the 


involved, or if 
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Figure |. Fire drill plan No. 9. Specific directions for this chart are shown on page 229 
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The new Fluor Fin-Fan now comes equipped with Transaire Sections, 
an improved heat transfer surface that holds velocity pressure loss to 
a minimum, provides smoother flow into and out of tubes, increases 
the safety factor, reduces operating and maintenance costs and can be 
assembled and dismantled for cleaning and replacements more easily 
than any other air-cooled heat exchangér of conventional design. 


Fluor structures and mechanical equipment, with a remarkable field 
performance record since 1940, have been retained. Now for the first 
time the Fluor Fin-Fan is completely selected and supplied by Fluor. 
More Fluor Fin-Fans are in operation throughout the world today, 
:' — and regardless of wind and water conditions, you can depend on Fluor 
ransaire sections (A) increase cooling capacity with- : : : 
out increasing horsepower. They are adaptable to Fin-Fans for dependable cooling service. 
almost any duty involving pressufe to 5,000 psi and 
temperatures to 1,500°F. Fluor steel structures (B) 
are prefabricated to simplify field erection. Gears and 
fans in many sizes permit the proper combination for 
every requirement 


~~ 


Less pressure drop. Inlet and outlet noz- 
zles in the header-manifold widen out be- 
low the flange for smoother flow through 
the section and with less pressure drop. 
Area of these openings is equal to a full 
pipe cross-sectional area. Countersunk tube 
holes inside the header reduce turbulence. 


y 


More heat transfer surface. Tubes are 
helically wrapped with a crimped fin which 
presents more metal-to-metal contact and 
more contact to passing air for greater 
dissipation of heat. Tubes and fins are 
available in a choice of materials. Single 
units can be used for multiple duties. 


Four-to-one safety factor. Headers are 
either cast iron or fabricated steel and in 
either case are unconditionally guaranteed 
to withstand test pressures of four times 
the design pressure. Brass header plugs 
provide quick easy access to tube ends for 
cleaning without requiring special tools. 


une UO R /®@ 


THE FLUOR CORPORATION. LTO. 


For complete information on Fivor 
Fin-Fans write for Bulletin FF-1535-2. 


“fan 


Publishing ( 


a 


7o 


Fi vor 


Fivu 


OS ANGELES 22, CALIFORNIA 


ae 3 Facrs-F voe Panis 


OF CANADA rORONTO 
ReINTE A NATIONAL + BEIiMUT 


wrrGcgGursow é‘onoor# 


mpan\ 























Stuffing box packing requires fre- Mechanical shaft seals 
quent maintenance. eliminate maintenance. 


Stuffing box packing couses shaft v¥ Mechanical shaft seals 
scoring. do not wear the shaft. 
Stuffing boxes require periodic Mechanical shaft seals 
tightening. do not require adjustment. 
Leoking stuffing boxes waste val- "i Mechanical shaft seals 
voble products. do not leak. 


maintenance 


Beyond a doubt, the seal for pump shafts is the “Sealol’’ 


pressure balanced stuffing box shaft seal. If you want to replace 
maintenance with permanence and substitute economy for upkeep, 


replace stuffing boxes with “Sealol” seals! 


Sealol will welcome the opportunity of working with you. Let 
us review your requirements for stuffing box seals . . . let us quote 
on your seal needs. Send blueprints and job description to engi- 
neering department, Sealol Corporation, 45 Willard Ave., 
Providence 5, Rhode Island. Chicago, Cleveland, Los Angeles, 
Philadelphia, Tulsa. (In Canada: Lyman Tube and Bearings, Ltd., 
Montreal, Toronto, Winnipeg). 


SEALOL 


The Balanced Pressure Seal 
Balanced 
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fire-fighters). A breakdown by job 
classification of typical fire-fighting 
units shows the diversification of work 
skills among the firemen. who have a 
knowledge of virtually every installa 
tion in the plant where a blaze is likely 
lo occur. 

Truck company Pipefitter, first 
class, captain: three helpers from the 
Mechanical de partment. Pipe division; 
a machinist, first class: and a helper 
from an alkylation unit 

Mechanical company— Instrument 
man, first class, captain: pipehitter, 
first class; three helpers from the Mc 
chanical department, Pipe division: 
and a machinist, second class 

The Mechanical Maintenance fore 
men who serve as fire chiefs are A. J 
Wages. P. J. Bellview. P. J. Haney 
R. J. O'Neil, and an alternate 

Completing the fire-fighting group 
are a patrol squad and a rescue team 
The patrol squad Is composed ota 
captain, who is a sergeant in the Plant 
Protection department and two men 
(typically, an instrument man, first 
class, and a pipefitter. first) class) 
whose duties are to direct policing ae 
tivities by setting and maintaining 
barricades and admitting only those 
authorized to the emergency area. 

The rescue team consists of a cap 
tain who is a laboratory technician 
and two men whose duties are to di 
rect all rescue operations, including 
resuscitation application of tourm 
quets, handling of stretchers, and the 
removal of those overcome by fumes 

Vital to the entire fire-fighting pro 
cedure is Fire Marshal Henry F. Hinte 
whose sprawling responsibilities in 
clude majntenance. educational work 
inspections and assignments in the fire 
protection organization 

Hinte oversees the checkup each 
Monday noon of the fire-w irning svs 
tem by which a tel phone relay station 
sounds a horn in each operating uni 
The firemen scattered about the plant 
can usually see the blaze and swarm 
toward it by the shortest route. If they 
cant see it. they call the mechanical 
tool room for the information. Mean 
while. men in the shop areas et the 
trucks to the fire and pass out equip 
ment to the fire-hehters as they as 
semble 

In all. the familiarity of the per 
sonnel with refinery facilities. their 
knowledge of the use and effectiveness 
of extinguishing agents provided, the 
careful maintenance of all tire frehtin 
equipment and the results obtained 
through organized training, make the 
Pan American Refining Corporation's 
emergency organization an eflicient 
protective working force 
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barrels of difference 


in adsorbents 





Refineries everywhere specify Filtrol adsorbents to 


refine more barrels of premium oils at lower cost. 


Reasons Why Leading Refineries Everywhere Use 
Filtrol Adsorbents For Maximum Throughput... 


1. Press cake losses are reduced. 

2. Filter capacities are increased. 

3. Highest yields of finished oils. 

The technical service of Filtrol petroleum engineers 
and laboratories is at the disposal of refiners to assist 
them in product improvement, to decrease operating 


costs and increase produc tion. Samples of Filtrol 


adsorbents and quotations submitted upon request 


Sone 
CORPORATION 


GENERAL OFFICES: 722 WEST SEVENTH ST., LOS ANGELES 17, CALIFORNIA 
PLANTS: VERNON, CALIF.; JACKSON, MISS.; SALT LAKE CITY, UTAH 


ict Filtration Plant at Cardon Ref 


ru ore 


WORLD'S LARGEST MANUFACTURER OF CATALYSTS AND ADSORBENTS 
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Happy Workers Seek Safety 


To the established “three E’s” of sound safety 


practices it is now necessary to add a fourth important factor— 


Motivation. 


W. J. Rodgers, 
superintendent Personne! & 
Natur 5! as Department 


im Company, Dall 


atety 


Maanol 


» Petrole 

IT IS NOW time to add a fourth 
factor to the acc epted “three E's” of 
sound safety practices Engineering. 
Education and Enforcement. 

The new factor is Motivation 

Engineering implies a safe place to 
work; Education implies training in 
safe working practices; and Enforce- 
ment implies adherence to safe work 
These are all extremely 
essential to solving accident problems 


ing practices 


4 


but the records show they are not 
enough 
Men must want to work safely. 

To accomplish this, operators in our 
field must face up to two questions: 


@ How do we stand with relation to 


k-ven more vital is this factor: 


our industry ? 

®@ How does our present record com- 
pare with our past records? Are we 
gaining ground or just holding our 
own, or are we losing ground? 


In answer to the first question, the 
National Safety Council has rated in- 
dustries according to their frequency 
rates. Our industry rates 
both. As to the second 
question In many rate has 
climbed to the highest it has ever been. 


and severity 
very high in 


cases oul 


The answer to the accident problem 
erief and financial 
waste does not lie in a scientific for- 
mula. Instead, it must be drawn from 
experience. As a starting point, let the 
records reveal when and to whom these 
accidents are happening. Our industry 


with its needless 


is suffering from run-of-the-mill type 
accidents. being 
struck by 


suffering 


kmployes are. still 
falling, flying, moving ob- 
burns, being 


jects; and 


caught in or between moving objects. 
Patience and Work 


To correct this take a lot of 
patience and intelligent work. As a 


will 
matter of fact, it is necessary to go 
back to the basic fundamentals of ac 
cident prevention. \ 
place is the starting point, Plants, op- 
working 


safe working 
and environments 
must be made as safe as it is practical 
to make them. Then an effort must be 
made to fit men into jobs they can 
safely perform and to instruct them in 
the safest way to do the job. Super 
visors must be trained and constantly 


erations, 


encouraged to help them keep their 
people from being hurt; and they must 
have the cooperation of everyone in 
furthering all phases of the accident 
prevention program. 

There are four fundamentals to this 
program: 

1) A safe place to work. 

2) Competent, well-trained, and un- 
derstanding supervisors. 

3) A feeling on the part of the em- 
ploye that he is a part of, and belongs 
to the organization. 

1) The will and desire of the em- 
ploye to work safely. 


Failure, Intellectual Dishonesty 


The first of these two is the respon- 
sibility of management, which has 
spent many dollars to provide safe 
working conditions. Management real- 
izes that must have a 
broad interest, wide imagination, and 
deep understanding. No longer can 
labor, management and capital go 
their separate ways. Each is dependent 


supervisors 


upon the others for its own well-being 
and the well-being of society. Failure 
to realize this is intellectual dishonesty. 

Further. realizes that 
if it fails to educate its supervisors 
and keep them informed on all prob- 
lems, they may feel that production is 
their only responsibility or concern. 
And if this happens, employes will 
take the attitude that safety 


management 


is second 
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The Petreco Electric Distillate Treating Process 
provides a revolutionary new continuous method 
for acid, caustic, doctor or otherwise chemically 
treating petroleum distillates such as naphtha, gas- 
oline, kerosine, diesel fuels and furnace oils. The 
Petreco Electric Process, compared with the treat- 
ing processes commonly employed in the past, 
utilizes less equipment, occupies minimum ground 
space, requires fewer pumps, less operating atten- 


tion and eliminates the need for mechanical sepa: 
rating devices. Processing is in a closed system; no 
fumes or air pollutants can escape. Except for the 
few pumps required, there are no moving parts. 
Because the operation is automatically controlled 
with precision devices, the agent (acid, caustic, 
doctor) requirements are generally less per barrel 


of oil treated than those of conventional systems. 


Visit Our Exhibit |. P. E.— TULSA — MAY 14-23 


For complete information, call or write 


PETROLITE CORPORATION 


PETRE<O 


ELECTRIC PETROLEUM PROCESSING 


CRUDE OILS: REMOVAL OF SALTS, SOLIDS, OTHER IMPURITIES; DEHYORATING 


PETRECO DIVISION 


3202 South Wayside Drive, Houston 1, Texas 


1390 E. Burnett Street, Long Beach 6, California DISTILLATES: ACID TREATING; CAUSTIC TREATING; DOCTOR TREATING 


FUEL OILS: DESAPOWIFICATION, ASH REMOVAL 
BD -$3-2 
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NEW 19 
TEFLON’ PACKINGS 


BRAIDED TYPE 


» acid proof SQW 


STYLE 704 


Refinery plants large and small have 
long been looking for a permanent acid 
packing for those “‘hard-to-get-at’’ 
valves. 

These valve stems must be packed 
and made tight at all times. A drip 
from a leaky valve is dangerous to 
personnel. These acid valves require 

16", “%e", 4", “Ye” or 34” square packing. Up to now braided blue 
asbestos packing has been considered best and cheapest (60-day 
life). Today the whole world of packing has been changed by the 
miracle material “Teflon’’. Braided Teflon yarn packing is fast 
replacing all forms of braided packing for acid service because it 
lasts as long as the valve itself. Practically no acid, diluted or 
concentrated, hot or cold, has any affect on the packing. (Many 
records of two-years’ service or more have been reported). This is 
the big news for 1953 for Petroleum Engineers and Refinery Plant 
Operators 

“JOHN CRANE” Style 704 is available in handy coil or spool 
form in a full range of sizes. A stock of “JOHN CRANE” Braided 
Teflon Packing in your storeroom may be a life saver for you. 

Teflon is recommended on petro-chemicals at any pressure with 
temperatures ranging from —100°F. to +500°F 
Many Petroleum Engineers prefer “JOHN Se UM at 
CRANE” Style 704 Braided Teflon Packings for 
their service. For the best in mechanical 
packings fabricated from braided Teflon, contact 
Crane Packing Company. Send for this Teflon 
Technical Bulletin. Write 1820 Cuyler Avenue, 


Chicago 13, Illinois BOOTH 17N 


* Du Pont's trademark for tetrafluoroethylene resin 
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ary and of little consequence 

The next two—the employe = feeling 
that he belongs and his will to work 
safely—are the responsibility of the 
individual supervisor. To accomplish 
them. he must use a man-to-man ap- 
proach. 

The need for this approach has been 
brought about by mechanical advance- 
ments which have gradually lessened 
the necessity of choosing a supervisor 
because of his unusual mechanical 
aptitude. Most accidents nowadays are 
caused by the human element: and 
consequently, the need for person-to 
person relationships has been intensi 
fed. However. we have been so bus\ 
with group negotiations. contracts, and 
all the procedures and red tape in 
volved in them that there has been a 
tendency to neglect one all-important 
elementary fact: No two individuals 
are alike: no two have the same needs. 
wants and ambitions: each has his own 
personal peculiarities, likes and dis 
likes. feelings and virtues, 


Seek Common Ground 


Because of widely differing needs. 
humanity cannot be satisfied with any 
general set of safety rules or any 
general understanding or contract. no 
matter how fair or representative these 
may be. Therefore. the supervisor's 
greatest opportunity for progress, ad- 
vancement. and accident prevention 
lies in his ability to meet on some 
common ground with each individual 
in his group. 

In making a sane approach to this 
problem, the supervisor will quickly 
encounter two conditions. The first 
consists of those things he can’t do 
much about—-things such as _ social. 
political and governmental influences. 
The second category Is made up ol 
those things he can do something 
about. and it is upon these that he 
should concentrate. He must forget 
about the mechanics of the job and 
concentrate upon the humanics that 
quality or ability which enables him to 
get on a man-to-man basis with those 
in his group. 


No Trick Here 


There are no tricks to getting along 
with people. Emerson was right when 
he said: “What you are speaks so 
loudly [ can’t hear what you say.” 
Since what we are and what we think 
are inseparable, the attitude toward 
employes. which involves getting 
along with them and seeing that they 
do their work in a safe manner. is 
more important than all the people 
persuading tricks that can be learned 
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CoPPER ALLOY BULLETIN 





eee 


Bridgeport 
NY A 


MILLS IN BRIDGEPORT, CONN. AND 


NDIANAPOLIS, IND. —IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 





Stress Corrosion and 
Season Cracking in Condenser 


and Heat Exchanger Tubes 
PART 1 


Condenser and heat exchanger tubes 
made in accordance with A.S.T.M. 
Specification B 111 are generally sup- 
plied in the annealed condition with a 
medium to fine grain size. If properly 
handled, they are free from internal 
stresses. However, if they are sub- 
jected to applied stresses produced by 
high operating pressures or restraint of 
thermal expansion and contraction, or 
to residual stresses such as developed 
by overrolling, flattening, bending, 
denting, and rough handling, they may 
fail from either stress corrosion or sea- 
son cracking when exposed to certain 


corrosive environments, 


Factors Producing Stress 
Corrosion Cracks 


Season cracking or stress corrosion 


copper-base alloys depends upon the 


ect of Internal Stress on Corrosion of Yellow Brass 
and B) and 70-30 Cupro Nickel (C and D} Tubes in 


Concentrated Ammonium Hydroxide Vapors at 250 
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following factors: 

(1) Composition of the atmosphere 
or liquid surrounding the 
stressed metal (ammonia, mer- 
cury and mercury salts are the 
biggest offenders). 


Composition of the alloy. 


Magnitude of the stresses. 


The combined action of at least 
three substances: ammonia or ammo- 
nia-producing material (organic and 
inorganic substances containing nitro 
gen), water and oxygen usually are 
necessary to produce stress corrosion 
cracks in copper-base alloys. These 
three substances may be found where 
condensation of moisture from a gas, 
air or steam forms on the cool tube sur- 
faces. 

Oxygen and traces of ammonia from 
various sources may dissolve in the 
water film. The corrosion products 
which form under these conditions fre 
quently are dark blue, black or dark 
brown with only a small amount of 
metal being corroded. Failure may de 
velop within a few hours or after sev- 
eral years depending upon the magni- 
tude of the stresses and the corrosive 


medium. 


Influence of Alloy Composition 


The resistance to season cracking 
and stress-corrosion cracking of cop- 
per-base alloys is influenced by their 
compositions. Briefly, alloys with 
higher copper content resist cracking 
better than low copper alloys. A simple 
procedure which graphically shows this 
difference in resistance to season 
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cracking consists of plotting the per 
cent loss in weight and the loss in ten- 
sile strength of corrosion test speci- 
mens against time of exposure to am- 


monia solution. 


Typical curves for yellow brass (A 
and B) and 70-30 Cupro Nickel (C 
and D) are shown. The spread be- 
tween the curves A and B, showing the 
per cent loss in tensile strength and 
weight, reveals the presence and in- 
tensity of season cracking. When no 
residual stress is present in brass, the 
tensile loss curve A becomes identical 
to the weight loss curve B, indicating 


that no cracking has occurred. 


Curves C and D for highly stressed 
70-30 Cupro Nickel show that the 
curves for loss in weight and for loss 
in tensile strength are identical, indi- 
cating freedom from stress corrosion 


cracking under these conditions. 


Laboratory Assistance 
Available 


Bridgeport’s Corrosion Laboratory 
will welcome an opportunity to help 
you with any condenser or heat ex- 


changer tube problem. 


Cracks resulting from stress corrosion in Adm 


ralty metal, Mag. 500X 
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in a life-time. 

Every supervisor should carefully 
measure his attitude toward his group 
by a yardstick which could be called 
the “they” method. If he finds that he 
is. thinking of his employes more 
frequently as “they” than as John. 
Fred or Slim. he can know that his 
attitude needs altering. It wouldn't be 
surprising if most employe problems 
have arisen from employes on the one 
hand and supervisors and manage 
ment on the other thinking of | the 
opposite group as “they.” 


what does it [ Y Trade Union Alternative 
KP | A\ Every normal person needs to be 
cost to cure a a i ane i oe oe 
employe fails to get such recognition 
° —" Me , rs his prt pho will sonnel fe 
coil-itis in your processing tank? —{,chevier and, place hs lovaln 


for instance. 


Phe constant care it takes to keep tanks operating What sort of a leader is a man 


when they're plagued with coil-itis is extremely costly. likely to follow with enthusiasm? Will 
he choose one who suppresses him. 
PI 


Downtime, and all the other maintenance time, : - 
: ‘ ; . ; who pushes him around, who continu- 
slow heating and cooling ills of using old-fashioned ite vetaiies tin etactiiines Gin 
pipe coils can be cured with Platecoils. discourages him and fails to set a good 
example? Or will he give his heart 
and mind and hands to a leader who 
gives him a chance to develop. who 


As revolutionary as the new wonder drugs, Platecoils save as 
much as 50‘. in initial cost. They take 50‘. less space 
in the tank. They simplify maintenance and save 
; . : encourages him, who helps him to be 
hours of downtime. Compared to the hours it takes to and feel riche. end whe ests & mod 


clean and replace pipe coils, Platecoils can be cleaned example and practices what he preaches ? 
without The answer to those elemental ques- 
tions should provide the guide for 


and replaced in no time at all 
dumping the solution. 
It costs less to cure coil-itis with Platecoils than to 
sulfer its evils. Write for bulletin P78 today! 


proper leadership. 


How About Supervisor's Attitude ? 
After making sure that he recognizes 
every employe as an individual, the 
PLATECOILS SAVE 50% IN HEAT TRANSFER COSTS supervisor must also examine his at- 
titude toward the separate individual. 
It is natural for a supervisor's feelings 
PLATECOILS COST The Newcomb Detroit Co., Grand Rapids toward his employes to vary according 
LESS TO BUY, Division, has found at is less costly to buy, to his experience with them. Some are 
INSTALL, MAINTAIN sae and eugene vay Platecoits than to fine fellows as far as their work is 
abricate pipe coils in their own plant. : : 
Ask about other case histories. concerned. Some take hold of their 
jobs and go to work with little or no 
coaching. Others do not. However, the 
supervisor must not lose sight of the 
fact that there is always a_ reason 
for human behavior, just as there is 
a reason for the behavior of a piece 
REPLACES PIPE COILS of machinery. When a machine does 
not perform property, the supervisor 
locates the cause of the trouble and 
als remedies it. He must do the same when 

oe*7o . ° 
“. an employe’s performance is faulty. 
Coil-itis — Diagnosed He must take the attitude that there is 
as tank heating and a reason for the difficulty and that it 


‘ooling P > " . . ‘ 
+ oling problems can be fixed, even as with a machine. 
Platecoils — the pre- ae 

scription for solving Since the only difference of opinion 


»yipe coil problems. . ; 
pipe coil prot a supervisor can have with his em- 


PLATECOIL DIVISION, KOLD-HOLD MANUFACTURING CO., LANSING 4, MICHIGAN ployes is that caused by their behavior, 
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Modern Safeguards —Brink’s for Money, Bailey for Process Material: 


Are Your Process Materials Guarded As Well? 


HERE’S HOW TO PREVENT SPOILAGE AND WASTE... 


5 avoid waste of valuable process materials 
and finished products, process rates and condi- 
tions must be accurately measured and controlled. 
That's where Bailey Meters, Analyzers and Con- 


trollers can help you to improve the efficiency of 


your plant. 

‘Take flow for instance. Bailey Meter Company offers 
a complete line of flow measuring and controlling 
equipment for applications ranging all the way from 
high pressure steam to low pressure gas. We measure 


flow in pipes, open channels, ducts, furnaces, smelters, 
kilns, ovens, dryers. 

When you call Bailey Meter Company, you get the 
help of years of experience as well as recommenda- 
tions from a wide selection of measuring and con- 
trolling devices. 

Your local Bailey Engineer is as near as your tele- 
phone. He has the experience and the equipment 
necessary to set up an effective guard for your 


process materials. 


AREA TYPE FLOW METER 


Transmitter goes into 1, 2 or 4 inch 
pipe line like a valve and transmits 


flow measurements electrically to 


recorder in remote location 


Measures oil and other clear liquids 
under static pressures 
up to 600 psi. Minimum 
range 0 to 1200 Ib per 


hour, maximum range 96,000 Ib per 


hour 
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cool off the 
HOT SPOTS 


cut heat losses 
...$ave power, 
POMC RLU with 


B-H BLANKETS 


Here is high performance insulation, effec- 


} 


tive up to 1200 F. It allows close control 
of operating temperatures, insuring maxt- 
mum output and efhiciency of equipment 
Chemically stable, black rockwool is felted 
in large sheets between different types of 


metal tabrics. 


Soft edges interlock and form a continuous, 
tight blanket of insulation. It can be cov- 
ered with B-H No. 1 or B-H Powerhouse 
finishing and ins ilating cementtor a per- 
manent job for help on any specific 
application or selection problem, you can de- 
pend on B-H Engineered Insulation Service. 


Baldwin-Hill 


Clip on signed letterhead and mail 


vEAR BALDWIN-HILL COMPANY 
our 782 Breunig Ave., Trenton 2, N.J. 
Please send complete information on 
BLANKETS Metal-reinforced, flexible, 
felted, black rockwool insulation 
NO. | INSULATING CEMENT... All-purpose, rust- 
nhibiting, plastic cement 
MONO.BLOCK Rigid, felted, black rockwool 
block—for high ond low temperoture use 
POWERHOUSE CEMENT High adhesion, block 
nsvlating finishing cement 
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"We gain 3 days production 
cleaning towers on-line” 


THAT'S THE REPORT from a Texas plant superin- 
tendent. His 45 foot absorber tower produces 
120,000 gals a day. Cleaning it used to take 4 
days, with a production loss of $26,800. 


Not any more. Now he just pumps a powerful 
Oakite detergent solution through the tower and 
circulates for about 20 hours. He not only gets 
3 days more production—he saves $695 on 
cleaning costs, and gets these other advan- 
tages besides: 

* No cutting-in, no dismantling of 


equipment 


Thorough cleaning, even in hard-to- 
get-at spots for optimum metal 
inspection 


A minimum of abrading— critical 
dimensions remain unchanged 


Maintenance crew released for other 
work while solution circulates 


TRY IT YOURSELF. Ask your local Oakite Tech- 
nical Service Representative. Or write Oakite 
Products, Inc., 44C Rector St., New York 6, N.Y. 
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As Management Sees /t . .. 


or his behavior toward them, then be 
havior becomes the key to cause and 
cure of all aceident problems. Not 


only this, but behavior becomes the : 
foundation of the supervisor's feeling 
ind attitude toward each employe who 


reports to him 
It is doubtful that there will ever 


be a beck containing cut-end-dried the packing no petroleum 


recipes for specific treatment of all 
kinds of behavior which are bound to i 

result from all types of people acting chemical can attack oie 
under all kinds of conditions. This Is 
because dealing with people is an art. 





not a science. There is no cut-and- 
dried procedure for painting a picture, 
composing a song, singing, acting, or A : . 

public speaking. While it is true there ttention— pump and valve builders and users! End 
ire guiding principles for all things. troublesome packing problems for good, with Chemiseal 
success can only come through prac (made of TEFLON*) Packing. 


tice, once these principles are estab- 


lished and understood. This also ap- Chemically inert, there is no need to change packing 
plies to personal relations and a for different crudes or operating conditions. 


cident prevention 


Chemiseal is also highly resistant to abrasion, is 
serviceable from —110°F. to 500°F., stands up where other 
packings fail rapidly. 


Shortest and Best Route 

Shortest and best route to accident 
prevention is the man-to-man ap 
proach, plus the right attitude regard 
ing the importance of the individual. - 
belief in the power of suggestion over 
demand and of leading over driving 
plus the use of five simple rues: 

1) Let each worker know how he is 
etting along 

’) Give credit when due. 

») Tell people in advance about 
changes that will affect them 

+) Make best use of each person's Chemiseal Valve Packing No. Chemiseal Pump Packing No. 711, 
ibility 810-V provides necessary seal for rotating or reciprocating 
at low gland pressure, reduc- shafts, provides a low-fric- 
ing torque required to operate tion, 2-way seal that not only 
+ diemeatiiens edith Geant Gee nemeeeh aa valve. Supplied in quantity prevents axial seepage, but 
ill-important viewpoint: “My job isn’t or in sets with square-end seals against shaft and stuffing 
etting out products; it isn’t keeping Teflon adaptors. Write for box as well. Sets supplied for 

machine running; it isn’t keeping catalogs Nos. 711 and 810-V. specific requirements. 


>) Treat each person as an indi 
\ dual 
When this is achieved. the foreman 


rack of every bolt. connection or prece 
f pipe. My job is to analyze what 
ich of my men is doing: to find out 
what I can do to see that he does it 
better and safer: and in that process 
! am analyzing evervthing for which | 
im responsible. | am helping peop le 
do the job they are supposed to do.” 


General Petroleum Promotes UNITED FLUOROCARBON 
Havins to Division Foreman See a PRODUCTS DIVISION 


Henry W. |} ns has been advance : FABRICATORS OF “TEFLON”, “KEL-F 


7 . KY 4 3 Y Py em@hi,i 4 maeel@) (Ole) | (Ol. ae baila 


COMPANY CAMDEN 1, NEW JERSEY 





“Ri@ealb” 


means more 
service for 
your money 


Rifa(> 


Cutters 

6 sizes — 

Y"’ te 6” pipe— 
4-wheel cutters 


Millions of users agree— 
you cut more pipe with less work 


wih Pi bkzID> 


Heavy-Duty Cutters 


There's a big difference in pipe cutters—and you're sure of it the first 
time you slap a RITAQID on a pipe (any kind) and see how easily 
cleanly it rolls through the metal. Beautifully balanced for easy 
action. Factory tested for perfect tracking —and guaranteed warp- 
proof housings of special malleable hold it. High alloy thin-blade 
or heavy-duty cutter wheels that leave practically no burr. You cut 
pipe fast with least effort. Ask your Supply House for the more-for- 


your-money RIGAID. 


THE RIDGE TOOL COMPANY e ELYRIA, OHIO 
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Radioisotopes Today 
Radioisotopes in Industry, edit 
john k Bradt rd Reinhold Publis! 


ration, 330 W. 42nd Stre 


came mto their 
ogical researcl 
llowing the last \ 
became apparent 
rences relating t the: 
application. In _ lin 
Radioisotopes Lal 
Institute ot Pechnolog 
presented i conterence In cooperatior 
with the Atomic Energy Commission o1 
the use f “radioisotopes in industry.’ 
This book is based on the papers pre 
sented at Case im April 195] 

The original materia? has bee 
amended to mclude the most recent d 
velopments and now represents a con 
pilation of the most up-to-date imftor 
mation available in this fast growing 
field. An attempt has been made by the 
editor to eliminate all repetitious mi 
terial where it does not intertere 
the continuity f the article 

The book covers not only the many 
uses of radioisotopes but also such m 
portant related topics as laboratory cor 
struction, shielding, personnel protectior 
handling techniques and radioactive 
waste disposal. It is written with a mir 
imum of mathematical treatment an 
can be used profitably by those without 
extensive chemical or engineerins 
training 
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Purification of Gases 


Purification of Gases with Etha- 
nolamine Solutions, N. N. Egorov, M 
M. Dmitriev and D. D. Zykov, Ass: 
ciated Technical Services, P. O. Boy 
»7 1 Fast ¢ range, N J $20 1) 
s of the R 
of Sulft 


This is one of the chapter 
monograph, “Removal 
ike-Oven and Other Fu 
rov, Dmitriev and Zykov, Mos 


sel 
el (sases 


1950, which have beet ar 
by Associated Technical Services 
This chapter XIII, translatior 
leals with H.S and CO ren 
ethanolamines The chemustr 
and equipment design, incl 

| draw 
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kelly Oi Co, dries 
60,000 gallons of liquid propane daily 


with ALCOA Activated Alumina 


Dehydrating towers, Skelly Oil 
Company, Schofer Plant, Skelly- 
town, Texas. Capacity: 90,000 
gallons liquid propane per day 
at 225 pounds. Desiccant: ALCOA 
Activated Alumina, grade F-3. 
Effluent dew point: minus 50° F. 














Here again is proof of the wide accaptance ALOOA 
Activated Alumina finds through®ut the petroleum 
industry. For years this_se@ady, reliable desiccant 
has been drying liquids, gases, air and gaseous 
hydrocarbons 40 dower dew points than any other 
commergiall adsorbent. 

AwCoa Activated Alumina will readily and 
repeatedly adsorb moisture to dew points below 
minus 100°F without changing its form or proper- 
ties. It does not swell, soften or disintegrate. 


Furthermore, ALCOA Activated Alumina is chemi- 
Cally inert to most gases and liquids . IS non- 
corrosiV@and nontoxic. 

Bring your @rying problems to us. Let us tell you 
of the economies Offered by the oldest, most thor- 
oughly proved desiccant ifthe petroleum industry. 

Write to ALUMINUM COMPANY OF AMERICA, 
CHEMICALS Division, 717-D Alco@ Building, 
Pittsburgh 19, Pennsylvania. ’ 
*Registered Trademark, Aluminum Company of America 


Alicoa 


Shania, 


ALUMINUM COMPANY OF AMERICA 
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Synthetic Organic Chemicals Data 
Now Available in Free Booklet 
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No magic...No magnetism ... lapped wring fit of every _—— 

Okadee Valve dise and seat must pass this test of a 

perfect sealing surface. (unretouched photo) 


termediat 


phe nol 


...Here’s What it Means to You in agen 


ethylene 


Terms of Valve Service — 


thetic fiber 
Flat mating surfaces within .000005", or less, of every set of 
Okadee valve discs and seats mean absolute shut-off of any material Garrison Gets New Assignment 
from ammonia gas to asphalt. With McKee Refinery Division 
by ' ; | ; ‘ ( ' 


How long does this seal last in service? We honestly don’t know. Ane ; . Ga 
Tests under working conditions with propane were stopped after 

269,000 operating cycles when no wear or seal failure could be 

detected. And Okadee valves do not have to be babied in service 

on corrosive or abrasive materials . . . Thousands of boilers have 

had Okadee blow-down valves in continuous, trouble-free service 

for fifteen years or more. If Okadee size-pressure-temperature 

ranges include your valve applications, Okadee installation will 

end your problems of valve performance once and for all. 





Okadee valves are available in single-disc (one direction) and 
double-disc (two directions) types; screwed or flanged; 12" to 6” in 
standard A.S.A. dimensions; steel or semi-steel bodies (other materi- 
als to order); stainless steel or stellite seat facings; levers, rack-and- 
lever, worm-gear, hydraulic, pneumatic, automatic on-off control. 





Write for Bulletin 332-G today! 
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PROTECT WORKERS AGAINST 
HARMFUL CONCENTRATIONS 


... with the 


NEW 


M, S.A. 


OF AROMATIC 
HYDROCARBONS— 
BENZENE, 
TOLUENE, 
XYLENE 


AROMATIC HYDROCARBON DETECTOR 


Workers are better protected 
against harmful concentra- 
tions of aromatics when this 
accurate, compact instrument 
is on the job. Concentrations 
are easily and quickly deter- 
mined on the cylindrical scale 
which is separately graded for 
benzene, toluene and xylene. 
The length of stain, which 
increases with increasing con- 


SAFETY EQUIPMENT HEADQUARTERS 


centrations permits testing 
crews to improve ventilation 
or alert workers when “safe 
limits” are exceeded. 

The instrument is fast and 
simple in operation, and re- 
quires no special training to 
use. For complete details, 
write now for Bulletin No 
DD.-1. 


MINE SAFETY APPLIANCES CO. 
Braddock, Thomas & Meade Sts. 
Pittsburgh 8, Pa. 

At Your Service: 76 Branch Office 


in the United Stotes 





SELLERS ENGINEERING CO. 


immersion Steam Boilers 


SURFACE COMBUSTION CORP. 


MAXON PREMIX BURNER CO. 


industrial Burner Equipment 


CATALYTIC COMBUSTION CORP. 


Fume Disposal and Catalytic 
Combustion 





Kathabar Dehumidifying Equipment 


See Immersion Firing in Action! 


ALSO CATALYTIC COMBUSTION AND 
KATHABAR DEHUMIDIFYING ON DISPLAY 


in our exhibit on Lot 104 
during the Oil Show 


WE REPRESENT 


NEW YORK BLOWER CO. 


industrial Fans and Blowers 


SUBMERGED COMBUSTION CORP. 
Submerged Combustion Equipment 


WATER COOLING EQUIPMENT CO. 


Cooling Towers 


DESPATCH OVEN CO. 


Laboratory Ovens 


THOMAS ENGINEERING COMPANY 


1325 East 35 Place 
Phones 7-4541 — 7-3544 
Tulsa, Oklahoma 











Typical pipes 
and fittings of 
nonplasticized 
polyvinyl chlo 
ridesfabricated 
fo specifications 
by Van Dorn. 


"> 








INDUSTRIAL PLASTICS OFFER YOU — 
V High Resistance to Acids & Alkalies 


V Tensile Strength of Aluminum, 
with one-half its weight 


V Readily Formed, Machined, 
Drawn Molded or Welded 


AVAILABLE FORMS 


Give. 2 « 
., . .Y%' through 4” diameter (10 ft. lengths) 
ROUND BARS. 4‘ through 2° diameter (10 ft. iengths) 
WELDING ROD." and 4," diameter 


. Vo" through 1” 


TYPICAL APPLICATIONS 


Van Dorn fabricates its rigid nonplasticized 
polyvinyl chlorides into such products as: 
Ducts, Hoods, Chemical Tanks, Tank Liners, 


Plating Racks, Fume Stacks and Piping. 
WRITE FOR ILLUSTRATED BULLETIN 
AND SPECIFICATIONS 


INDUSTRIAL PLASTICS DIVISION 


THE VAN DORN IRON WORKS CO. 


2685 East 79th Street . Cleveland 4, Ohio 
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are most efficient by any comparison! 


maximum fuel efficiency 
/ 





W 
"aintep The generic design of ISO-FLOW heaters, including the reradiating cone, 
aNn¢ gives excellent heat distribution, eliminating localized overheating. 
Further, all walls are protected by tubes which create low wall temperatures. 
low Pressure dro The walls have high insulating characteristics which create minimum 
p outside shell temperatures, and, hence, extremely low radiation. With 
a radiation loss of under 2%, more heat is absorbed by the fluid being heated, 
nd space resulting in higher efficiency for any type of Iso-Flow design. Since 
minimum grou Petro-Chem has a wide variety of convection sections, all heaters can be 
designed for optimum fuel efficiency or for maximum fuel efficiency 
where the price of fuel and other economic considerations justify. 


More than 1100 are in operation throughout the world in the 
petroleum, chemical and allied industries ... for all processes and 
for any duty, pressure, temperature and efficiency ... and all 
Petro-Chem Iso-Flow Furnaces are pre-eminently satisfactory. 


PETRO-CHEM ISO-FLOW FURNACES 


UNLIEMIETE DO 'N size cae. @ea4 Ve ou?T 


PETRO-CHEM DEVELOPMENT CO., INCORPORATED 
122 EAST 42ND STREET, NEW YORK 17,N. Y 
Representatives: Bethlehem Supply, Tulsa and Houston ° Flagg, Brackett & Durgin, B 


Pittsburgh * Foville-Levally, Chicago - Lester Oberholtz, Califorr 


'ublishing Company Publication 
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Ac-Me RECORDING GRAVITOMETER 
BALANCE 


Ac-Me SPECIFIC GRAVITY GAS 
Ac-Me PRESSURE VACUUM PUMP 
. PORTABLE VACUUM PUMP 
. MERCURY CLEANER 
. MANOMETER 
. DEAD WEIGHT GAUGE 
. DEAD WEIGHT TESTER 
. ORIFICE WELL TESTER 
. MOISTURE TESTER 


Write for Bulletin No. 50 
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one dependable source of 
supply fer everything you need in 
scientific instruments and laboratory 


supplies. Over 15,000 items... 14 
branch offices and werehovuses. 


Cence... 
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Manufacturers and Jobbers 
of 


Scientific Instruments 


Manufacturers of 


Ac-Me and R. S. Specialties 


. FLAT BORE YEL-O-BAK THERMOMETERS 
. STREAMLINED HYDROMETERS 

. PULSAMETER 

. PRESSURE HYDROMETER 
. VAPOR PRESSURE BOMB 
. DIAMOND CORE DRILL 

. THERMO PLUMB BOB THERMOMETERS 
. THERMOSTAT TEMPERATURE CONTROLS 
. HIGH PRESSURE CONSISTOMETER 

. SMOKE METERS 


JARS 
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Complete Line of Scientific Laboratory Equipment 


ENT! } iM } 


REFINERY SUPPLY COMPANY 
621 EAST FOURTH STREET @ TULSA 3,OKLAHOMA 
2215 McKINNEY AVENUE © HOUSTON 3,TEXAS 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 
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DuPont's Broad Experience 
Helps Solve Varied 
Customer Problems 


observer, the use of 
ind that of 
would seem 
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he ently however one ot our 
PEL customers 
refinery pi blem to his 
Chemicals re 


petro 


leum indus- 


mentioned a serious 
Petroleum 
presentative. This cus 
ibout the 
weeds and = grasses 
tank farm. Each 
ounted to several thor 
lars. The reason for this 

st was that 
| killers had little or no 


cost 


cerned 


hers 
conven 


oleum Chemicals 
liscussed the pre 
t's Grasselli Che 
ind found that 
il Du Pont 
the job it 
st 
idth of experience 
nt is equalled by tew 
ies. Whether 
olor conditioning, the 
ives, stream pollution 
ountle there is 
wone at DuPont in a 


repre 

blem 
ils 
t new 
killer 


t traction of 


weed 


vail 


your 


ss others 


m to he Ip you 











PETROLEUM LABORATORY 
STUDIES CARBURETOR 
MIXTURE PROBLEMS 


4 trend toward leaner carburetor mix 
tures Is presenting a growing problem 
to refiners. This is especially significant 
since too lean a mixture can cause 
knock whic h IS likely to be blamed on 
fuel quality 

lo help refiners overcome this prob 
lem, the DuPont Petroleum Labora 
torv is now studying the effect of lean 
mixtures on octane requirement. And 
to facilitate this program, several cars 
in the Du Pont fuel test feet have been 
specially equipped for studying engine 
performance under varying fuel-air 
mixtures 

Several different types of fuels have 
been tested SO far and it has been found 
that some are more sensitive than 
others to knocking tendencies at lean 
mixture settings. 

This work is part of a broader Du 
Pont research program investigating 
factors contributing to knocking tend- 
ency which are not directly related to 


ADVERTISEMENT—Prepared for the Petroleum Chemicals Division of E 








One of a Series of Interest to the Petroleum Industry 


1953 


“INFORMATION PLEASE?” 


DuPont Petroleum Laboratory offers 
its research findings to oil companies 


As a result of the research work at the Du Pont Petroleum Laboratory 


Tritic h 


information useful to the oil industry has been accumulated 


Based on this, a number of papers and discussions have been published 


over a period of years by Du Pont ecnamec#rs and researchers 


All of this 


material is available to the industry through Du Pont and the various so 


cieties at whose meetings the papers are originally presented 


JAMES A. GORRY, office manager of the Petroleum Chemicals Division Wilmington office, 
displays several of the Du Pont papers which have proved helpful to petroleum engineers. 


Ihe literature covers a broad range of 
subjects of interest to oil 
technical groups. It includes compre 
hensive and detailed information on 
the laboratory's studies of fuel stability, 
and 


company 


combustion chamber reactions 
how engine deposits affect octane re 


quirement. 


OTHER TOPICS 


There are also considerable data on 
the effects of sulfur compounds on oc 


tane numbers and combustion of 


fuel quality .. . such as humidity, alti- 
tude and temperature variations. 

Refiners who are encountering this 
type of problem are invited to consult 
with the Petroleum Chemicals Divi 
sion’s automotive specialists. 





1. du Pont de Nemours & Company (inc.) 


leaded five Is Included too are discus 
sions on exhaust valve performance 
antiknock antagonists and temperature 
effects on octane re quirement 

Several of the papers have received 
as outstanding contribu 
tions to the knowledge of fuel and 
engine performance. For exampl 
“Possible Mechanisms by which Com 
bustion Chamber Deposits Accumulate 
and Influence Knock” and “Precombus 
tion Reactions in a Motored Engine 
won prominent awards. Both were pre 
pared by DuPont Petroleum Labora 
tory engineers. 


A VALUABLE SUPPLEMENT 


The work of the Petroleum Laboratory 
is aimed at helping refiners through 
basic studies which supplement thei: 
own research work. In this way the 


OVER 


recognition 





PETROLEUM CHEMICALS DIVISION 


NEWS 


“Information Please” | 


Petroleum Laborator can contribute 
to the over-all kin hich in 


Leon F. Dumont is a group leader at | 
rovement | cl lub the [DuPont Petrolewm Laborators 

cant nd new odue foyty Betore entering Drexel Institute in 
vill he ba Philack Iphia in 1943. he had traveled 

extensively in Europe and attended 


ti Tri.tti Hl lin } | \ 
perimental Station. the Jack on Lab 
mwators inal ther DuPont res rch 
facilities can be applied to petroleum 
rlustry use 
If vou have a technical problem on 
which the data fh wn Du Pont ret earch 
vork ma be of he Ip We uuvest that 
ou talk it over with a Du Pont Petrol 
im: ¢ hemical Division repre sentative 


One of the papers by o Du Pont engineer which 
received outstanding recognition as a valuable 
ontribution to fuel combustion knowledge 


NEW BOOKLET AVAILABLE 
ON DU PONT FUEL OIL 
ADDITIVE No. 2 


Last month Du Pont 
cle velopment of a new fuel oil additive 
It has both dispersant and stabilizing 
properties and is known as Du Pont 
Fuel Oil Additive No 


now being distributed to the yp troleum 


imounced the 


S unple Ss are 


industry 

And to he Ip refiners make the most 
efficient and economical use of the new 
vulditive, Du Pont has prepared L spe 
cial booklet covering completely its 
phivsic il properties applications et 
fects and methods of addition. ¢ opies 
of the Du Pont 
Division district 


ire ay tilable from any 
Petroleum Chemicals 


E. 1. DU PONT DE NEMOURS & COMPANY (INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division @ 








chool tor ear in Brussels, Belgium 
enlisting in the Naval Air Corps in 
1O44, Ie is commissioned an Ensign 
1 1946, at which time he 
mgm unphibious operations Lee then 
tudied mechanical engineering it 
Columbia University 
\I.S. there in 1948 
He joined the Du Pont Company 
immediately after college. His first as 
ment was with the scavenging 


which conducts research on 


was instruct 


receiving his 


Troup 
combustion chamber deposits it the 
Petroleum Laboratory 

In January Lee Was presented the 
Horning Award for his paper on “Pos 
sible Mechanisms by Which Combus 
tion Chamber Deposits Accumulate 
ind’ Influence Knock 


What’s the Nation-wide 
Trend in Octane Numbers? 


a question frequently asked 
especially in view of the 


That's 
these davs 
fact that engine compression ratios are 


going higher and higher. 


MOTOe 
Sa 
Suavaine 


You ll find not only data on the na 
tion-wide trend, but your own competi 
tive standing as well, in the spring 
edition of Du Pont’s Quarterly Motor 
Gasoline Survey. The results are duc 
to roll off the presses In the middle of 
April. Refiners can expect to have 
copies on their desks by the week of 
April 27 


District \ 
Offices ie 


mited Toronto, Ontario ontrea!, Quebe 





LEON F. DUMONT 


He is a member of the Society of 
Automotive Engineers and the Ameri 
can Society of Mechanical Engineers 





MOVIES AVAILABLE 














los Angeles, Calif 


Prints of the following Du Pont films 
are available to oil companies for train 
ing and public relations purposes. They 
may be borrowed or purchased. Ad 
dress request to nearest Petroleum 
Chemicals Division district office. 
Pipeline on Wheels—A 26-minute, full 
color movie on tank truck safety 
Suitable for both training and public 
relations purposes 
What Makes a Gasoline Good—An 15 
minute cartoon movie in color. Pre 
sents the story of how high quality 
gasoline is made in easy-to-under 
stand form. Ideal for dealer training 
meetings 


Better Things for Better Living 
. .» through Chemistry 


Petroleum Chemicals 


District 
Laboratories j He 
E 


so, Okla 
uston, Texos 
Monte, Colif 


Calgary 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. |. du Pont de Nemours & Company (inc.) 
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IN THE FUTURE 


National Petroleum Association 
Semi-Annual Meeting), 

Hotel Cleveland, veland 

Southwestern Gas Measurement 
Short Course), University of 
Oklahoma, Norman, Okla. 

American titute of Electrical 
Engineers ‘Southern District 
No. 4), Loutaville, Ky 

Interstate Oil Compact Commission 
Spring Meeting), Roosevelt 
Hotel, New Orleans, La. 

American Inst. of Chemical Engineers 
Joint Meeting with Chemical 
Inst. of Canada), Royal York 
Hotel, Toronto, Canada 

Independent Petroleum Assn. of 
America (Midyear Meeting), 
Jefferson Hotel, St. Louis, Mo. 

American Petroleum Institute 
Sixth Midyear Meeting of the 
Safety and Fire Protection Com- 
mittee), Galvez, Hotel, Galveston 

Natural Gasoline Association of 
America (Annual Convention Ss ! DE E N TE A G / TA TOR Ss 


Rice Hotel, Houston 





American Petroleum Institute 
Division of Marketing, Midyear 
Meeting), Baker Hotel, Dallas 
Liquefied Petroleum Gas Assn 
Annual Convention and Trade 
Show), Conrad Hilton, Chicago. 
Fight Purdue Industrial Waste Con- 
ference, Purdue Memorial Union 
Building, Lafayette, Ind. 
Gas Hydrate Control Conference 
Univ. of Oklahoma, Norman 
American Petroleum Institute 
Division of Refining, 18th Mid- 
year Meeting), Hotel Commodore, 0 te 
New York ; " . ne’ 


Pig ™ : A 
? R teen Bh one, 
ii “Y wis 7 
National Fire Protection Association <waaneee + i 
Annual Meeting), Edgewater C2 sea ‘ 0 0s TonnIA 
Beach Hotel, Chicago : 


International Petroleum Exposition, 
30th Anniversary Tulsa 

Short Course in Gas Technology 
Fight Annual), Texas College of 
Arts and Industries, Kingsville 
Texas s ! > 

Western Petroleum Refiners Associa- Patterson ultra-modern design No special tools ‘ vm 
tion (Regional Meeting), Broad required any handyman can change packing 
view Hotel, Wichita, Kans 





tay 


s time 


A unique method a unique advantage thanks io 






while agitator is in full operation. Send for ful! 


, 

ae ee eee eT details on these versatile, dependable Patterson 
Division of Producti Agitators that handle so many jobs--so well in 
Coast District Spring Mee 
Hotel Statler, Los Angeles the refining field today! 

Society of Automotive Enginee m 
Summer Meeting), The Ambas- a. a / 
sador and Ritz-Carlton odeodel, to & 
Atlantic City igs 

American Institute of Electrical 
Engineers (Summer General 
Meeting), Chalfonte-Haddon Hall, 
Atlantic City 

18-19 Western Petroleum Refiners Associa 


tion (Regional Meeting), Conrad - 
Hilton Hotel, Chicago >, 

28 to §=Petroleum Equipment Suppliers . i : 

July 2 Association (Annual Meeting . = : — 
Broadmoor Hotel, Colorado } 
Springs, Colo fy, 

29 to American Society for Testing ; - 2 . 

July 3 Materials (Annual Meeting , 3 ys AY \ 
Chalfonte-Haddon Hall, ; 4 ny : ; — 
Atlantic City -_ - ai: ow te 

maces 





Next pages for NGAA and API x 
programs The Patterson Foundry and Machine Company 


East Liverpool, Ohio, U.S.A. 


a ‘ ee AN f SAN FRAN StA f 


The Patterson Foundry and Machine Company, (Canada) Limited 
Teronto, Canada 


MONTREA 


District Offices 
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RVATION AT WORK 


Pritchard 
Is At Your Service 


with the COOLING TOWER You Need 


Pritchard can supply the right cooling tower 
for every industrial application in any geographical 
location. Every Pritchard Cooling Tower is uncon- 


ditionally guaranteed 


to deliver maximum rated 


performance, and to give dependable service over 
the years. For cooling towers — from the smallest 


to the largest—the name to remember is Pritchard. 


One of our fifty-eight sales-engineering and 


service offices is as near as your telephone. For a 


competent answer to any cooling tower problem, 
phone your near-by Pritchard representative today. 
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ROW YOU CAN MAKE 
PUMP REPAIRS EASIER ~ 


Worn seats and valve discs, 
broken springs and stems are 
eliminated with Sims Pump 


AYONS 


that tell temperatures 


For heat-dependent operati 
temperatures with TEMPILSTI 
ity, accuracy, and economy 
them standard equipment in 


of industrial plants. Available for 56 


different temperatures from 


ons, control 
KS . Simplic 
have made it’s this 
thousands 

SIMPLE 


> 


113° to 


2000 F—one for every temperature 
commonly specified for welding, 


flame cutting, tempering, 
forging, casting, molding, 
drawing, straightening, 


and scores of other heating 
operations. Eliminate guess 
work. Order today 


gives up to 


readings 


ALSO AVAILABLE IN 
LIQUID OR PELLETS 


Select Tempilstik” for 


working temperature 
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Mark your = —S 
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Valves. Sims valves cure fre- 
quent pump repair headaches 
with exclusive design features. 
They re guaranteed to give you 


better pump performance 


You get longer service from 
seats and discs because olf 
rotating disc that changes to 
@ new seating-surface every 
time it opens. Valves can't 
hammer up and down 


Inclined rib seat and shock- 
absorber stem heads combine 
to —— increased speed 
without valve-knock. Capac- 
ity can be increased 40% and 
more 


Low resistance through seat 
reduces turbulence — gives 
rotection against vapor 
inding 


Long guide gives even lift — 
reduces wear. Spring is pro- 
tected against jamming 


Write for new catalog show- 

ing how Sims valves fit your 

pump and give better pump 
°. 


VALVE CO., INC. 
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Kenyon provide a complete thermal insulation service 
to the oil industry, including technical advice on 
thermal insulation specifications, and finishes for 
all conditions. Supply of materials, application, 
supervision, on sites throughout the world. 

The photograph shows columns on the Distillation 
Unit, M.E.C. project, Shell Haven, England. 
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Water cools itself with a 
C-R Chill-Vactor 


A Chill-Vactor is a three-stage to temperatures around 33° F. in 
steam-jet vacuum unit which quantities up to 200 cars a day 
serves to flash-cool water and ce) The Chill-Vactor is only one 
tain other liquids through tem type of steam-jet Evactor manu- 
peratures down to 32° F. No factured by Croll-Reynolds. Let 


chemical 


refrigerant is used uur technical staff help you with 
There are no moving parts. Water any all of your vacuum prob- 
literally “cools itself” by partial 
evaporation at high vacuum 
Vacuum refrigeration is usually 


INFORMATION NEEDED FOR QUOTATIONS 


Quantity of water to be chilled. 


less expensive than mechanical re 


frigeration in first cost as well as 


I 
operating cost 2. Temperature range. 
5 


Will all or any part of the chilled 
water be recirculated? 


Chill-Vactors are producing 
chilled water in industrial plants 


throughout the world. Thev ar Minimum pressures of steam at 


point where equipment will be 
cooling chemical solutions, truit installed. 
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pun milk, whiskey mash, ¢ Maximum temperature of water 


Bread and other baked goods hay available for Chill-Vactor con- Italy Has Job of Organizing 
hee ’ Vine cooled s ccessit Ih, denser. 
ee . Next World Petroleum Congress 


for years. Other products, such as Your preference, if any, between 
barometric and surface type con- 


lettuce spinach celery and othe: 
denser 


leafy vegetables, are being cooled 


mq —- CROLL-REYNOLDS CO., INC. 


“aR MAIN OFFICE: 751 CENTRAL AVENUE, WESTFIELD, N. 
1 New York Office: 17 John Street, New York 38, N. y. 
REYNOLDS CHILL-VACTORS + STEAM JET EVACTORS + CONDENSING EQUIPMENT 
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Thermal Decomposition of Normal 
Paraffins. 





THESE abstracts prepared by DR. E. H 
LESLIE and DR. H. B. COATS, The Leslie 
Laboratories, Traver Road, Ann Arbor, 
Mich., are selected from the current 
literature of science and technology, not 
including trade journals easily available 
Photostatic copies of original articles 
can be obtained at nominal cost from 
The Library of Congress, Photoduplica 
tion Service, Washington 25, D. C 
Complete or limited bibliographies cov 
ering special topics by title, by abstract 
or in complete manuscript will be pre 
pared and furnished by arrangement 
with The Leslie Laboratories 
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The Thermal Decomposition of Cyclo- 
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Cleanout time is cut .. . and the job’s done better... 
with Airetool cleaners. They're designed with years 
of refining maintenance know-how behind them. 
even the 
heaviest ‘ 
coke deposits 


are readily , Pyrolysis of Propane and Butanes at 


Elevat 
removed —— gy yy KF 





without Division, Phillips Pet 


He ()} ' Saad 
damage Airetool does the WHOLE job. Put new life into Si 
fo still °c” completely coke-clogged heat exchanger or condenser 
tubes with lightweight geared Airetool cleaners. 
tubes 


The Airetool overhead catalyst removal system 
cleans spent catalyst from the entire length of 
the tube . . . safely . . . efficiently. 


Contact your nearest Airetool 
office and make next cleanout 
time less costly and more 
productive. For literature write The 
‘ Airetool Mfg. Co., 316 S. Center St., 
There san Springfield, Ohio. 
Airetool 


tube cleaner 
and tube expander for every type of tubular construction 
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Can you afford to be without 
corrosion-resistant thermometers ? 





Production errors caused by thermom- 
eter failures can be mighty costly. 


The corrosion-resistant, pressure-tight 
construction of Rochester dial ther- 
mometers protects you from this sort 
of expensive trouble. And it practical- 
ly doubles the life of the thermometer 
under severe operating conditions. 


An exclusive stainless 


as 


‘- 


steel welding process 
bonds the case, stem 
and nut into a single 


corrosion-resistant unit 
\ a, 


RECALIBRATE ON THE JOB 

Rochester dial thermometers are built 
to stay accurate under rough treat- 
ment. But if an unusually hard blow 
knocks the pointer out of adjustment, 
you can recalibrate it quickly and 


easily by turning a single screw. 


MILLIONS of Rochester dial thermometers 
are now delivering dependable service 


Xochesles 


DIAL THERMOMETERS 
GAUGES 
AMMETERS 


Se | cm 





Publication 


You can order money-saving 
Rochester thermometers from one of 
our specialized instrument representa- 
tives, listed in Sweet's Catalog or the 
yellow pages of your telephone direc- 
tory. Or just mail the handy coupon 


for full details. 


Rochester Manufacturing Co., Inc. 
38 Rockwood Street, Rochester 10, WN. Y. 


Send me complete information on Rochester cor 


rosion-resistant dial thermometers 


NAME 
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COMPANY 
ADDRESS 
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SPARKLER 


HORIZONTAL PLATE 








FILTERS < 


Noted for 
High Quality, 
Consistently 




















Uniform, 
Fine Sharp 
Filtration of 
Petroleum 
Products .... 


Many times Sparkler filrers have been chosen by experienced filtration engineers in 
the petroleum field because of these specific features of superiority 

Sparkler filters deliver unusually high flow rates due to the horizontal plate con- 
struction that requires only a very thin precoat to produce fine sharp filtration right 
from the start. Less pressure is required with a thin precoat resulting in a filter cake 
of less density and high flow capacity. Intermittent operation or variation in pressures 
will noe disturb the stability of the filter cake 

Any grade of filter paper, cloth, or screens, and any filter aid can be used with 
maximum efficiency because no pressure is required to hold the filter cake on the plate 

Frequently Sparkler filters are used in the petroleum industry with various grades 
of paper only without filter aid to perform a specific job that would be difficult or 
impossible with some other types of filters such as the removal of water from diesel 
lube oil or transformer oil 


A few typical applications of Sparkler Filters to the Petroleum and petro-chemical 
industries for the filtration of: 
Canned lubricating oil Diese! fuel oil 
Methy!-Ethyl-ketone Cooling tower water 
Polyisobutane Plant effluent water (to obviote 
Chlorinated hydro-carbons (carbon tet.) stream and loke pollution) 
Aviation gasoline Removal of Raney nickel from alcohol 
Jet engine fuel streams 
Hydraulic oil Insecticides 
Gas engine & diesel lubricating oil Caustics & acids 
(both continuous recirculation on Cottrell precipitator insulating oil 
the engine and boatch-wise) (carbon black plants) 
Sparkler horizontal plate filters are available in capacities from 40 to 30,000 G.P.H 
depending on type of product filtered. Can be supplied in carbon steel, stainless steel, 
pure nickel, or monel, bronze, Hastelloy and Inconel. Rubber lined, brine or steam 
jacketed 


Sparkler representatives for personal engineering service ore located in Dallas, Houston 
Sen Francisco, and other principal cities. Western Branch, Los Angeles, California 


Write Mr. Eric Anderson for your 








nearest Sparkler service 
SP iN representative 


MANUFACTURING COMPANY 
MUNDELEIN, ILL. 


Sporkler International, Ltd. Prinsengrach! 876 Amsterdam, Hollend 
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These dependable pumps are available in four 
pump pedestal sizes with capacities ranging 
from 5 to 2000 GPM in 1" to 6” sizes. Split 
shafts are also available for these sturdy units 
that incorporate features of long life and pro- 
visions for quick and easy maintenance 


casing ond Basy replacement i 


necessary 


Mill 


Mission Centrifugal Pumps have proved far superior in handling corrosives, abra- 
sives, and many other miscellaneous difficult materials. Their construction includes 
a selection of various corrosive resistant alloys — including plastic —to provide 
durable and long-lasting performance under the most severe operating condi- 
tions. Impeller clearance can be easily adjusted externally. Open pedestal con- 
struction allows fast installation and service of packing and mechanical seals. 
Prompt, dependable, efficient service goes with all Mission products. Saves time 
and money for Plant operators. Dependable performance guaranteed. For specific 
applications, let us quote on your requirements; specify: discharge and suction 
head capacity material to be pumped specific gravity temper- 
oture . . . viscosity and any special conditions. Write today for descrip- 
tive folders that give complete information about 
the many benefits of using Mission Centrifugal 
Pumps 


ESS 


MANUFACTURING CO 


HOUSTON, TEXAS 


Houston, Texas, P. O. Box 4209, Phone MUlberry 5561 
Export Office: 30 Rockefeller Plaza, New York 
Handled by representatives in all industrial areas 
and by supply stores in every oil country 





ATES A’ 
FOR ASPHALT 


@ it pays to get the pump that’s built for 
hondling aspholt — Kinney Model SD Rotot 
ing Plunger Pump. Rugged construction 
pays off — the Kinney SD gives full rated 
capacity with minimum of maintenance and 
attention. High suction pays off 
Kinney SD hondles the toughest pumping 
jobs. Efficient design pays off there 
ore no valves, blades, springs, vanes, or 
obstructions to slow flow or couse trouble 
Jacketed construction pays off so 
Pumps ore available steam jacketed in many 
sizes, for handling sluggish materiols 

There's on SD Pump for every asphalt 
handling job in capacities from 2 GPM 
to 3000 GPM 

Kinney Manufacturing Co., Boston 30, 
Mass. Manufacturers of Vacuum and Liquid 
Pumps. Representatives throughout the 


United States and in foreign countries 


Kinney Manufacturing Co. 
Washington Street 
Boston 30, Mass. 


Send Kinney Liquid Pump Bulletin L51 
Name 
Company 
Address 
City 
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Chemicals Wanted 
The National 


hemicals, Art 


Registry of Rare 
nour Research 
33 Federal and 
16, has 

requests tor the 
listed below If anyone 

even if only ome 
inform the 


sundat rd, 
rborn Streets, Chicag: 
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more. 
quantities, please 
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Analysis of Sulfuric and Acid Sludges | 


from Petroleum Processes. 
F. T. Wet i JUNGNICKEI 
| ; ri } | | hove lop 1 


130 HIGH ST 
295 SAN PABLO AVE 


1 Gulf Publishing Company Publication 
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Radtoacttuity 


$ 


mb &: 


and the 
PETROLEUM 
INDUSTRY... 


is the title of a new Tracerlab pamphlet 
that surveys most of the known applica- 
tions of radioactivity in the oil industry. 
The booklet has been prepared in the 
belief that such a brief but detailed 
stirvey will prove a stimulus to present 
users to develop new applications, and 
present a challenge to those firms not 
now utilizing the unique properties of 
tadioisotopes. A valuable, three page 
bibliography is included. 

Just a word about Tracerlab. Since 
its founding in 1946, Tracerlab has 
developed into the largest integrated 
company in the nuclear field. We pro- 
duce the most complete line of instru- 
ments and accessories; prepare the 
largest number of “tagged” radiochem- 
icals; and provide the most compre- 
‘hensive consulting service available in 
w! our field of specialty. 

s Write on your business letterhead — 
» we'll be glad to send a copy of RADIO- 
/ ACTIVITY . . . and the PETROLEUM 


‘}) tNousTRY. 


BOSTON 


BERKELEY 


li ALE CMWADER Rey 


weer Paris, 
w York, #H s 
va sagen tallies 





What Suppliers Are Doing 


Eighth Consecutive Safety Record Hiller Replaces Cummings in 
Set in 1952 by American a oeanrsgnel Laclede-Christy Sales Position 
\mericat nat al ( ! et clecle ( st\ ' . 





TULSA TYPE Deethanizer, Depro- 
panizer and Debutanizer Columns in 
natural oe — 


Roudebush and Johann Promoted 
At Roots-Connersville Blower 


Promotion of k. P. Roudebush to vice 
resident and works manager and LD. A 
Johann t ce president in charge ot 


Roudebush Johann 


the Roots 
Dresser 


rks man 
be im 
ities at 


ind 


ead the 


1946 is managect 
flice, will be im 
rtising activi 
January 1951 


} } 
Tal saics MANALCT 


Cornforth Named Vice President 
In Charge of Sales at Barnes 


Robert M. ¢ 
W. M. Bart 


) sales Di 
uudry Ps orporation The an 
Ince it ! orntor pomtment 
director lor les f Houdry 
cess por m which appeared in 

lheation was im 


| petroleum im 
dustry in 1937 as a chemical engineer 
with Standard Oil Company (Indiana) 
During World War II, he was assigned 

the Petroleum Administration § tor 
War and was active in the 100-octane 
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iviation gasoline construction program 





Company Changes 











Orbit Valve Company has opened a 
irel se at ( asper, Wyo Jack H. 

Hancock, company's Rocky Mountan 
held repre ve, will be in charge 
John D. Hantz has be ed execu 
tive vice | t ind "Glen G. Busse 
und Charles A. ‘Daily, vice presider 
Continental Equipment Company 
Maintenance Engineering Corporation 

is pened an tlice at Dallas lexas 
t serve is a Sales entative ! 
northern Texas for Lukens Steel Com- 
pany and its divisions, By-Products Stee 
Company and Lukenweld. James W. 
Campbell wil! be in charg Diamond 
Alkali Company has annou | the name 
f its sulbsidiar Nolker ! l | 
lt Has beet 
Ak ili Orga 

—— Rudder, 


eecril s 
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Seamless and Weldless, Larkin Bull 
Plugs and Swage Nipples provide uniform de 
pendability wherever they may be used. 


Larkin also furnishes Swage Nipples and 
Bull Plugs made from SAE 8620 (Refinery 
Alloy Steel) in sizes from 'e" through 2” 


LARKIN PACKER CO., INC. 
ST. LOUIS, MO. 


LARKIN WAREHOUSES: St. Louis, Mo. @ Houston, 
Corpus Christi, Kilgore, Odessa, Wichita Falls, 
Texas @ Oklahoma City, Tulsa, Oklahoma © Shreve 
port, Louisiana @ Los Angeles, California @ Great 
.. Through Your Supply Store Bend, Kansas @ Casper, Wyoming @ New York, N.Y 








Fire Brick Company, lias been appointed 


‘ direct salesman tor the compat Ss 
E Q U t PMENT Pi iladd Iphia office F. Dier Tincknell 
| treasurer of Chain Belt 
ceeding George M. Dyke, 


; 1 
sery 


MATERIALS 


has been clecte 
Company, si 
\ has retired ifter 30 vears « 
tie mpany lincknell as 

sistant treasurer prior t iis recent el 

thor Albert B. Diss has beet ip 
pointed vice president and general mat 
ager of The Watson-Stillman Company, 
division of H. K. Porter Company, In 
He will le nplet roe 1 
EXCHANGERS — typical refinery aes ientaes 
exchanger (Type ST stra ght tube, floot y eengel rom 
tit ' i 


charwe 
ing heod design split rin ossemDdly 
9 joined Watson-Stilln im 1! 


for vapor condensing service 
ager of manutacturing operat 
Mundet Cork Corporation 
into a new district flice am 
rel b ling in H 
ton operations are nder the rec 
f Bert T. Botter, district manage 
Beckman Advances James Luscombe 
To Manager of Synchros Division 
lames ‘| Luscoml sales e1 
with Beckman Instr 
VESSELS 5’ x 12° propane storage past t ears | 
drum with 18° manway and doavitted beer ! 
cover. Design pressure 400 psig U-68 manawet 


construction including stress relieve and compat 


NON-METALLIC Tube. within a 
ve ee 
pipe ond 3” standard steel ovter pipe 
x-roy cdlivisi 
travel 
pray cle 
tweet Synechre man 
ulacturer and use 
His initial effort 
focus on ordnance 


and other molitary 
applications 

| lis ombe 
born in lowa and 1 
ceived s 
NON-FERROUS — Aluminum con yet = 


ret dak) dd stee channels and backing 


‘ ation 
COLUMNS — individvol section of delphi 
ite , lea ‘ 


flanges) with compensat ng shell expan copper distillation column. Column. 1.D ' 
nee;rins adept 

sion member. Aluminum welds by inert 49\4 Seven sections per column 
ora I 


gas shielded arc method 


Timken to Spend $1.2 Million on 
Expansion Program at Ohio Plant 


ONE SOURCE FOR ALL! ~~ 
a ken Roller Hearin < ‘ | ; " 

Petroleum and process industries make Whitlock their 

source for process equipment of all kinds: standard or 

special designs—ferrous or non-ferrous materials—for high 

or low pressures—for high or low temperatures. Whitlock 

engineers, Whitlock facilities, and Whitlock manufactur- 

ing techniques are ready to serve you. For recommendations, 

write The Whitlock Manufacturing Co., 75 South Street, 


Hartford 10, Conn. Rockwell Makes Four Appointments 
In Its Meter and Valve Division 
I " Dy ntments have be 


eeeeeeaeaeeee ee eee e eee 
2 oF Meter and \ 


Designers and builders of —bends, 
coils, condensers, coolers, heat ex- 
changers, heaters, piping, pressure 


WHITLOCK 


vessels, receivers, reboilers. 


intments 
re part otf a re 
de necessary whet 
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Andrews Shenkle 


vice president of Rockwell, recently 
m full responsibility for all sales 


manufacturing departments of the 


Rockwell in 1930, Kreuch 
ir years as a sales engineer in 
Francisco and Tulsa area and 
promoted to district manager 

azo area. For the past year 

s been regional sales manager for 

ral rewion which extends from 
to the Midwest 
was assistant to the presi 
ttsburgh-DuBois Company in 
, When the company became a 
ion of Rockwell. Shenkle was then . ese « 
d assistant to the general manager NEW Heat Savin Ffficienc 
b ming veneral manager Ré es ss s y 
rhe as assigned to the Freeport, 
we bd > : , a - Be MUNDET 85% MAGNESIA INSULATION provides maximum strength 
tate ) itary 
Sesto , and resistance to vibration. Extra durability is built into this insulation. 
fockwell in 1930 as 
defunct Meter Parts In pipe covering and blocks, it is precision manufactured on the latest 
he became district 
company’s Atlanta office 
~- neon . 0 tn —— “powder”, settle or disintegrate. It is unaffected by steam or water leak- 
recent appointment, Re age. It maintains an attractive, smooth finish. Precision pipe fit is assured, 
t manaver ot the New 


was tort rly affiliate 


type of automatic equipment to insure uniform standards. It does not 


with no spaces left for the escape of heat. You benefit from the most 
modern manufacturing facilities for the production of heat insulation 


when you specify Mundet 85% Magnesia Pipe Covering and Blocks 


New Sales Agent and Distributor 
Appointed ‘a Changes at Reliance Booth 123, Kansas Building, International Petroleum Exposition 
Vp trvie ! | kent and e 
ot Mundet Cork Corporation 


insulation Division, 7309 Tonnelle Ave., North Bergen, N. J. 
Mundet district offices are located in these cities: 
ATLANTA DALLAS 10 JACKSONVILLE 6, FLA. NEW ORLEANS 16 
399-41 Elizobeth S1., E 601 Second Ave 800 E. Bey St 315-25 M. Front Se. 
BALTIMORE 30 DETROIT 21 KANSAS CITY 7, MO. wEW YORK 17 
612 Battery Ave. 14401 Preinve Ave 1401 St. Lewis Ave 33! Medison Ave. 
BOSTON HOUSTON 1 KNOXVILLE PHILADELPHIA 39 
$7 Regent S1., W. Combridge 40 Commerce and Palmer St 1221 Grond Ave 054 H. 48th St. 
CHARLOTTE 3, H.C. INDIANAPOLIS 4 LOS ANGELES Sv. Lous @ 
507 S. Coder St 15 E. Washington St (Meywood) 6116 Welker Ave 3176 Brennen Ave. 


CINCINNATI 2 In Canoda SAN FRANCISCO 7 
427 West 4th & Mundet Cork & Insulotion, Lid., 35 Booth Ave., Terente 446 Brennen St. 


INSULATION FOR HIGH & LOW TEMPERATURE 
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Liege a 
CC No.531-P | 
Bronze Globe Valve 
product Full Plug 


1. Cross-bar, malleable 
iron handle and 
identification plate 


acy 2. High tensile, high torque 
- ~- rolied bronze stem 
wr 

o 3. Heavy, deep packing nut 


—4 


4. Even-pressure gland 


5. Large, deep stuffing box 
can be repacked under pressure 


6. High-test bronze bonnet 
with smoothly machined a ” 
bevel for perfect seal Aa 
with bevel of body A Y 
ae Heavy, rugged bronze union ATX 
ting won't distort _ 
body or weaken threads 


—_ 


8. Stainiess steel, heat-treated disc 
and seat ring. Full plug type 
Machined as matched pairs 

for perfect fit and positive shut-off. 
Easy to replace 


9. Heavy section, high-test 
bronze body with 
rugged reinforcing ribs 


Your Money 
Buys More in 
R-PEC Bronze Valves 


@ Every part of every bronze valve is made right in the R-PaC 
plant. From the designing of the pattern, the pouring of the 
molten bronze, the machining, polishing, fitting, inspecting, and 
testing every operation is under the watchful eye of R-PaC 
Valve craftsmen 

They like to make valves, good valves, and they build into the 
complete line of R-PaC valves the quality that gives you more 
for your money. Specify R-PaC Valves on your next order. 


Write our Reading, Pennsylvania office for literature 
on the types of valves you use 


R-PacC 
R-Pac VALVE DIVISION va Ives 


AMERICAN CHAIN & CABLE 


Reading Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 
Detroit, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn 
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BS&B Appoints Chester Siver 
General Manager of Engineering 

( este \. Siver has been named wget 
neineering at Black 
Sivalls & Bryson 
lin - Kansas City 
Mo. He will have 


mpany-wide super 


ral thhatagret ! ¢ 


nweineect 
s, includ 
staffs 


. Ok 


Kat Sas 
He will be assisted 
ef engineer, Okla 
Manu 


Tulsa 


Ethyl Names Warren Supervisor of 
Research in Refinery Technology 
lr. Wayne Warren has join kt! 
Corporation as supervisor ¢ 
nery technol 
laboratories 
wink tw years of set 
naval officer in the Pacitx Wart 
associated with the technical service 
visiol f Humble Oil & Refit 
pany at Baytow! Texas. | 
he served as an aviation tue 
the Petroleum Administ: 
Defense m Washingtor Wi 
Warret v | nw ¢ nceerned 


m the ( 


Air Reduction Opens New Plant 
For Production a aiquis na 000 


wer 


Barco Moves to Chicago aged 
After 45 vears in Chir 


Tac 


103, 000- sq 


Petroleum Refiner 





Cc PLANT EVALUATION 


...im advance 


a 


Plants utilizing our advanced designs . . . product purity . . . include: Shamrock 
which this year have responded profit- Oil & Gas Corp., Natural Gasoline 
ably to alterations to meet changing mar- Corp., Panoma Corp., South-Tex Corp., 


ket demand, increased throughput, and and American Republic Corp. 


ENGINEERS DESIGNERS CONSTRUCTORS 


GASOLINE PLANT CONSTRUCTION CORP. 


NIELS ESPERSON BLDG., HOUSTON WILSON TOWER, CORPUS CHRISTI 
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This NEW 


Nagle 
"TV" PUMP 
is NO 
"WALLFLOWER‘ 











\ 


I S prim and clean, and designed to mount on wall or 
side of a tank or sump, but it's no “wallflower.” You'll find it in the thick of things! 
A single stage, bottom entrance, vertical shoft, dry pit pump for handling abrasive 
mixtures and corrosive liquids and slurries — pumps anything that will flow. The 


Nagle type “TV” gives you 


@ Freedom from leakage—clean floors ®@ No submerged bearing 
assured 


@ Sizes from 34" to 10° 
@ No stuffing box 


Send for Bulletin “TV ® Capacities to 4,000 g.p.m 


.- NAGLE PUMPS, INC. 
1251 CENTER AVE, CHICAGO HEIGHTS, ILL 


PUMPS FO ABRASIVE AND CORROSIVE APPLICATIONS 


AIR GAS | AMMONIA | 


compressor operators 


do you want peak performance 


Quiet, vibration-free operation 
20 te 60% more valve area 
Less power consumption 

Low pressure loss 

Normal discharge temperature 
Lower operating costs 


if you do . «« investigate the established 


advantages of VOSS VALVES for your machines. 


VOSS VALVES are made to specifications, machined from solid 
stock (not cast)—PLATES are machined and ground (not press 
formed) for precise high-tolerance fit; VALVES and PLATES are 
of heat-treated alloy and stainless steel; the PLATES are dimen- 
sionally stable, ductile, resist fracture, high temperatures and cor- 
rosion; withstand fatigue; won't chip, crack or score cylinder walls. 


To increase the efficiency of your compressor, send us the name, bore, stroke ond 
speed of your hine. Our detailed proposal will be sent without obligation. 


; ALVES J.H.H. VOSS CO. 


66 US Pat oF 





784-A East 144th Street, New York 54, N. Y. 


Three Branch Offices Opened 
In Ansul Chemical Expansion 
Inan ve t Keep pace tt 


1] 


i 


Murry Armstrong 


Worth and Tulsa areas, Ansul Chem 
ical Company Marinette, Wis., has 
pened new branch offices there 
District sales \ be supervised by 
C. H. Armstrong, who ts well known m 
the Texas oil industry. Virgil Murry will 
manage the Houston office; Neal Eng 
bv w, the Dallas-Fort Worth office . and 
Rowe Allen, the Pulsa_ offices Ware 
houses will be maintamed by the com 
pany in Houston and Kansas City, Mo 
handling Ansul’s line of industrial chem 


icals as well as fire equipmen 


U. S. Steel Oil Well Division 
Plans me Oil Field Supply Center 


2, ee new oil feld supply center 
at. Houston has Nel established by me 
Ou Well Supply division f United 
States Steel Corporation ve to 
serve the extensive Gulf ¢ ist region 
the new supply and servi nit will he 

he most m 

ts kind 
vill serve pring pally 
trict warehouse in Houst 
1 smaller unit operated 


in tl 


years 
Construction 
uled to bewi 


ready 


Stockholders Vote New Name for 
amouent Vipieg ond Supply Company 


e name, 


Company, 





A. O. Smith Opens Service Branch 
At Oakland Under George Carlson 
ne ee e bran f tc P, 


L 









_ THIS GEM OF A FLOOR PLATE 
OFFERS FIVE POINTS 


Precision pattern you see here. Each diamond is . 


4 placed i i 
‘ Z ZA, poten gharpendicutanty to its neighbor. This . 
‘ot every footstep is across the groi 
every step is secure. aia 










Danielson Succeeds Wallace as 
Branch Manager at Bailey Meter 
l , Moet, ( . , . 


Flawless Foot Safety! 


VZA ZA, Although all floor plates have r 





aised figures, only 
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ied Surface Service! 
: . ip 

iamond traction points gr p 

n a en of the angle of = 
line of the flooring, A.W: su . 

footsteps fast, offering maximu 
Every diamond works against 


a—, Jewel 


More tha 
every footstep. 
proach or the inc 
DIAMOND holds 
 skid-resistance. 
oe skid 
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J J J 
Quality With Savings! 
The initial cost of A.W. SUPER-DIAMOND is low 

and so is the maintenance. Perfect matching 
end-to-end and side-by-side in SUPER-DIAMOND 
permits cutting with a minimum of waste. Cleaning 
is the only maintenance. 


Tough As A Diamond! 


5 A.W. SUPER-DIAMOND is 
» * 






G.E. Appoints 11 to Posts in New 
Motor and Generator Departments 
| ley Ke Stall apt nt ents ! 















that POssesses diamond-like 
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Lathrop, 1 al: al” see ole » | 
il ] Ww ‘ , } \l f , , } 
‘ t the San Jose, Cal plat 
Pile i ; g . , 7 
‘ a 
i i ! « ‘ ~ 
‘ -dward A_G isn ; ; . 
en nay t wnagers it » No Special Cleaning! 
| , : . , lot Nal Although SUPER-DIAMOND'S exclusive pattern 
= \ ahem Gi vA holds footsteps, it doesn't hold dirt. No cracks or 
’ tiv Works in } 1..\. joints mean this plating can be cleaned easily 
Bascom H. Caldwell, n it ‘ ier . ¥ PY 4 with broom, mop, or hose—and it dries fast after 
oeten Peyman B.S if, Manage ! \ ~ washing. If you want, SUPER-DIAMOND can be 
! | M a il ina i> J painted 
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A.W. SUPER-DIAMOND 


ROLLED STEEL FLOOR PLATE 


ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PENNA 
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ukens Steel Veteran Dies 
Frank H. G retire 
oh a ko Please send me Booklet SD.57 on A. W SUPER-DIAMOND 


| See, ( ons 1; 
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Why You Should Use... 
PAGE Automatic Welding Wire 


@ PAGE Automatic Welding Wire is made to rigid specifications 
which provide consistent characteristics for smooth flow of metal 


during continuous or intermittent welding. There are many 
analyses for a wide variety of uses. 

for INERT GAS Welding 
PAGE Stainless Steel Wire is precision thread-wound on 25-lb. 
non-returnable convenient reels which fit popular arc welding 
machines. Six Page-Allegheny grades; wire diameters: .035”, 
.045", .0625”. 

for SUBMERGED ARC Welding 
PAGE stainless, low alloy, and carbon steel wire in layer-wound 
coils, in 22” or 24” mill coils, or on 200-lb. returnable steel reels. 
Wire diameters from 1/32” to 5/16"; copper coated if desired. 


A¢CcOo Write to our Monessen, Pennsylvania office 
(2A for Bulletin DH-402 


PAGE 


PAGE STEEL AND WIRE DIVISION Welding 
Electrodes 


AMERICAN CHAIN & CABLE poke 


Monessen, Pa, Atlanta, Chicago, Denver, Detroit, Los Angeles, New York, Rods 
Philadelphia, Portland, San Francisco, Bridgeport, Conn 


kens Steel Com 

ved as a member 

ot board | rs for 12 years 
He ais elected vi resident June 28, 
1928, in hich position he served until 


his retirement 


Rumely and Blugerman Elected 

To Executive Position at Crane 
Klection of \ I’. Rumely as semor 

vice pre sick nt, manutacturing, and | N 


Blugerman 


Mipany 


L. E. West Promoted by Dowell to 
General Sales Engineer at Tulsa 


Dowell Ii rporate | is pron ted 


| | West to weneral sales engineer 

He will be t 

headquarters 1 uls; responsibil 
lat nship 


ompany’s 


nd sal ! notion 1] reas where 


Air Reduction Names A. C. Brown 
General Sales Manager at New York 


It i AMAL 





at Snyder Plant of 
STANDARD OI .. 


COMPANY 


of TEXAS 


P07 

















7 VETERAN XVGs + 8 moot 


{16 y8U 


= 5340 bp of trouble-free ¢ 


gas compression 


The 15 Ingersoll-Rand gas-engine-driven com- 
pressors shown above include seven XVG units 
which have been in almost continuous operation 
since 1936 . . . plus eight modern-design SVG 
units. The XVG’s were moved to Snyder Plant 
in West Texas from an old plant in Ward 
County, requiring remarkably little work at the 
time of relocation. 

Old and new units alike are all giving excel- 
lent service, compressing casing head gas to 465 


RN SVG's 


asing head 


psig pressure for delivery to the absorbers. 
The seven XVG’s are rated at 260 hp each and 
the eight SVG’s at 440 hp each—a total of 
5340 hp. 
Ask your Ingersoll-Rand representative for 
complete information on gas-engine compressor 
performance and economy. 


Ingersoll -Rand 


11 BROADWAY, NEW YORK 4, N. Y 


650.6 


COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO BLOWERS * CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 


f Publishing Company Publicatio+ 
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Everyone walks safely, confidently on 
Blaw-Knox Electroforged Steel Grat- 
ing ... the one-piece panels stay rigid 
and strong—without shimmy or shake 
— because there are no parts to work 


wis BLAW-KNOX 
GRATING 


Kona Manage and 1s nm tur su¢ 


ceeded by R \ 


sales manager, Detroit 


assistant 


Jamie son, 


Brown Fintube Promotes Maloney 
To Cleveland District Sales Head 
H | Maloney T has been 


moted t manager i sale I the 
] d district 
wn Fintube 
pany hi 
Malor 
tated ft1 
University 


rved thi 


loose. Twisted cross bars provide 

sure footing under the most adverse 

conditions. For complete informa- Kinecer 

tion, write for Bulletin 2465. Air | 
, World War Il 


BLAW-KNOX GRATING worked briefly 
Industry's first choice for National Carbon 
— Company, Inc., and 


* SAFETY * STRENGTH + LONG LIFE Weatherhead Com 
* LOW UPKEEP + SELF-CLEANING pany before joining 
Brown Fintube in 


Grating Department 

BLAW-KNOX EQUIPMENT DIVISION 1947 as design engineer. He was pt 
BLAW-KNOX COMPANY moted to estimating engineer in 1949 
2005 Farmers Bank Bidg., ‘ Q ! 
Pittsburgh 22, Pa 


Maloney 


Judd to Direct Advertising and 
Merchandising at Bonney Forge 
Bonney Forge & Tool Works. Allen 


town, Pa., has named Thomas G. Judd 
director of advertis ; 
ing and merchandis 
inns 
Judd is a native 
Salt Lake City 
ELECTROFORGED a graduate 


University 


STEEL GRATING gy ee 


and advertising 


four years he 
and publishes 


BLAW-KNOX 


Visit Us At the Utah 
1PE—Booths 46-59 H ld | 
California Bidg ‘ a r. ~ hae * 
papet iteres late im 


Tulsa — May 14-23 
1950 to become ad Judd 


vertising manager ot 


Thermoid Company, ren "a : 
with whom he had been as ated until 
, re nt 11 nt? \ B nney 


Forge & Tool Worl 
Koppers Promotes Carl Pottenger to 
Sales Manager of Chemical Division 


Carl H. P 


mat ‘ (| 





PETROLEUM 
PRODUCTS 


Designed to remove dirt (down to 5 microns) from finished petroleum 








products removal of this microscopic rouge lengthens the life of jet 
and gasoline aircraft engines, pumps, meters, valves, and | 
are compact in size and are built for operating pressures from 02500 psi 
EXCEL-SO Filters can be built to any code requirement, API-ASME, ASME 
or state codes for unfired pressure vessels. They also meet requirements 
Available in capacities from 10-2000 GPM 


of JAN or MIL specifications i 
Special “Throwaway” Plastic Filter Bundle available on request. Write for 


Bulletin FO-52 


WARNER LEWIS COMPANY 


BOX 3096 o * TUL OKLAHOMA 


Petroleum Refine 





COMPACT 


RUGGEDLY 
BUILT 


EASILY 
ADJUSTED 


ACCURATE 


TYPE R-24 


SMALL COMPACT PRESSURE 
REDUCING REGULATOR 
For Steam, Gas or Air Service 


PRESSURE TO A PREDETERMINED 
LOW PRESSURE 


yun 10 00 FOR INLET PRESSURES 


press A VARYING OR HIGH 


UP TO 400 LBS AND REDUCED PRES- 
SURE FROM 3 TO 10 LBS. 

The Wilgus — NGE Type 24 regula- 
tor is available in three sizes—2”, 
%” and 1”. All three sizes use the 
same inner valve and valve body. 
Valve size is increased or decreased 
by simply changing the valve seat 
only and using the common inner 
valve. Valve bodies are built of high 
tensile iron for gas or air and of 
bronze for steam service. Large dia- 
phragm is of Nylon inserted Neo- 
prene for gas and air and of Monel 
for steam. Valve seat and spring are 
of stainless steel. Regulator is sturdy 
and precision made throughout. 


FREE BULLETIN. The Type 24 regula- 
tor is fully described and illustrated 
in Wilgus— NGE Bulletin No. 617, 
Write for your copy today. 


Manufactured by 


Wea Wd MANUFACTURING CO. 


LOS ANGELES, CALIFORNIA 
Sold Nationally by 


. 

Natural Gas Equipment, Inc. 
190 Eost Glenarm St., Pasadena, Calif. 
Available from 

Automatic Specialties Co., Pittsburgh, Penna. 

Gulf Coast Machine & Supply Co., Houston and 
Beaumont, Texas 


1O53 rulf Publishing | 


mpany of Shreveport, La., will be ex 
sive representatives for the Mixer in 
ississippi, Southern Arkansas, Louisi 
na and Texas, except tor the lexas 


vanhandle 


Philips Sets Up Department Under 
Non-Destructive Testing Authority 

\ new Non-Destructive Testing de 
partment has been established by North 
American Philips Company Inc., to 
handle new research 
developments in. the 
ndustrial x-ray field 

The new depart 
ment will be headed 
by Vk xander 


of the country’s 


Gaobus, 


leadin authorities 
on industrial fluoros 
copy and radiog 
raphy and 
forms of 
structive testing 
Gobus joined Philips 
in Marcl 

kor ten years prior 
to joining Philips, 
Gobus w is vic president, chief metal 
lurgist and director i non-destructive 
testing Sam Tour & Company, In 
BRetore that he held positions with 
Lucius Pitkin, Inc., Interborough Rapid 
Transit Company, American Car and 


Gobus 


Foundry Company and Doehler Die 
Casting Company 


Eggelhof Engineers Names Young 
Sales Engineer at Little Rock 
Harper M \ Ulip Ir has been 
pomted sales engineer m charg ‘ 
bngineers 
ice mm Liatth 
rk 
tore jonny | 
Young Was 
machinist toreman 
for Delta Shipbuild 
Company in New 
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and sales clk 
for Armce 
1Thae ¢ & Me 
egy a 
years 


Id Wart 


tal 
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rol ‘olytechnic Inst 
1949 


Ethy! Consultant Joins Staffs as 
Technical Adviser to Planning 
Julian M. Avery, who 


t | vl ¢ rporati 


has been ; 


gree in electro 

Massachu 

in 1918, 

hen 

Union 

1m 1919 

the next 

m Var 

t company. He established 
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Two new volumes of 
THE 


Science of Petroleum 
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THE 


WORLD'S. 
Ol L FIELDS 


yt wise ae 
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VOLUME Vi + PART I 


THE 


World's Oil Fields 


THE EASTERN HEMISPHERE 
Edited by V. C. ILLING. A com 


prehensive and completely up-to-date 
volume in which 31 geologists pre- 
sent an authoritative survey of the 
geology of oil. Each country is cov 
ered in a separate contribution, A 
further volume will cover the oil fields 
of North and South America 
Contents 

Section I, EU ROPE. Section Il, THE 
MIDDLE EAST. Section III, THE 
FAR EAST AND AUSTRALASIA 
Section IV, AFRICA 

Illustrations, maps, folders, bibli 
ography and Index. $20.00 


VOLUME V, PART Ii 


Synthetic Products 
Petroleum 


Edited by A. E, DUNSTAN and 
B | BROOKS 

Contents 

Section I, SYNTHETIC PROD 
UCTS. Section II, REFINERY 
PROCESSES: 1. Distillation. 2. Re 
finery Processes } Cracking } Hy 
drogenation and Dehydrogenation. 5 
Alkylation 


Illustrations, folders and Index 
$35.00 


Already Published: 


The Science of Petroleum, Vols. 1-1V. $60.00 
Volume V, Part |, Crude Oils; Chemical and 
Physical Properties. $11.00 


In Preparation: 


Volume V., Part Ill, Refinery Processes of 
Petroleum. Volume VI, Parts ti, Ill, and IV 
The World's Oil Fields 


Write for free circular 


OXFORD UNIVERSITY PRESS 
114 Fifth Avenue, N. Y. 11, N. Y. 














Stearns and Johnson Appointed 
To Head Clark Equipment Region 


Clark kquipment ¢ is namic 


lan Stearr ! tH n Chicago nv 


"' 


AND TURBINES oP. gotta 


eadquarter n 


WITH ECONOMY BELT DRIVE- “tark’s Chicago offices. 


INTERCHANGEABLE SPEEDS- I ns for cast yeas ° 
FACTORY ASSEMBLED—ALIGNED- resentative for American. H spital Sap 


tor hive 


FOR OPEN OR CLOSED TANKS = j20-,-1y01 spacer oy Fotiana to 


Furnished as 
a packaged 
unit—Ready 
Timken Industrial Division Gets 


to vSC- Pre- New Assistant General Manager 

cision Engi- Phe Timken Roller Bearing Company 
has appointed Richard K. McConke 

neerea. Any a — — manager of its Indus 


size available. vin H. Kull 


quarters at 
Ohio, was tormerly I 
the Industrial divist at the company s 


all ili ; - i Moline, UL, office e first started with 
. Est Timken in 1935 as an mdustrial eng 
a JS / . ‘Say ~~ “Rat 
SEND FOR BULLETIN No. R63 Waugh Made Information Director 
Of Allied’s Nitrogen Division 
ON TOP ENTERING MIXERS Sg Sie gga ae 
il & Dve Corporation, has appointes 


nD. Wanug lirector of intormatior 
arall Bre 


INTERNATIONAL ENGINEERING, INC. son service taveruong soles Pr 
oy:\ ace), mmo). ite) have hig office at the division headquat 
NEW YORK— CHICAGO— 


15 Park Row 407 S. Dearborn St 
WOrth 2-2580 WAbash 2-0733 
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neermge tramec 
manarer a 
and Moline 





TYPE “RAV Y, 


MOTOR STARTERS 


he “ 4; 
SIZE 2 takes 7” EPC 


© SMALLER, LOWER-COST CONDULETS 
@ FASTER, EASIER INSTALLATION 

e REDUCED SIZE and COST OF MOUNTING RACKS 
@ SPACE SAVINGS, LOWER BUILDING COSTS 


DON'T TAKE OUR WORD FOR IT. . 


Get complete information and see for your- 
self. Use this handy coupon to send for your 
copy of the illustrated “RA-V” Bulletin that 
gives full details including engineering and 
dimensional data. 


ARROW-HART SALES ENGINEERS 
ARE LOCATED IN 
PRINCIPAL CITIES 





* sa 
a tobe t 


and 4 it UJ 


'F 


one l 
L. 


VERTICAL 


OVERLOADS 


for use with the NEW CROUSE-HINDS 
M52 TYPE EPC 


EXPLOSION-PROOF CONDULET 


SMALLER SIZE and LIGHTER WEIGHT 
ADDED DEPENDABILITY 


Like all other motor controls in the Arrow-Hart “RA” Line, the Type 
“RA-V", also makes use of the outstanding “Right Angle” Operating 
Mechanism. This exclusive Arrow-Hart feature, a revolutionary concept 
in motor control design, makes it possible to build superior performance 
and dependability and many other operating advantages into a starter 
radically smaller and lighter than any other control of equal rating. 

For example ... the A-H Type “RA-V” is the only Size 5 starter manu- 
factured anywhere that can be housed in an EPC Condulet. The Type 
“RA-V" Size 2 requires only a 7” Condulet; “RA-V” Size 3 a 9” Condulet 
—instead of the 9” and 11” Condulets respectively required by all other 
Size 2 and 3 starters. The Arrow-Hart Size 4, as installed in an 11” 
Condulet, is our standard, full-sized starter offering full capacity, peak 
performance, and complete dependability . . . it is not an uprated Size 3 
or other made-to-do adaptation. Here are important savings all down 
the line . . . in initial and installation costs, in smaller lighter mounting 
racks required and in lower building costs where control equipment is 
installed indoors. 


eeeeenseeeeneeneteeneeeeeeeeeneeeeeeeeeeeeeee 


. 
ARROW-HART INDUSTRIAL CONTROL DIVISION 


pee «THE ARROW-HART & HEGEMAN ELECTRIC COMPANY 
6204 HAWTHORN STREET, HARTFORD 6, CONNECTICUT 
Please send my copy of the TYPE RA-V” Bulletin 
NAME —— 
POSITION Se 
COMPANY NAME _e este 

; CO. ADDRESS 

° city ZONE STATE 


























New Research Center Scheduled by U. S. Steel 


A new research center for developing new and better steels will be constructed by United States 
Steel Corporation. Shown above as proposed, it will be located in a rural area of Allegheny County 
near Pittsburgh. Initially the new center will be devoted primarily to applied research and to 
better co-ordination of the many research projects which are already underway in U. S. Steel 
At present the corporation has laboratories in Pittsburgh and Kearny, N. J., as well as smaller 
units in its steel-making piants throughout the country 

The proposed center will consist of three buildings with a combined floor area of about 132,000 
square feet, including a main laboratory building, an experimental engineering shop and an 
industrial process development building. The design of the center is being developed by Charles 
M. Stotz and Edward Stotz, Jr., Pittsburgh architect and engineer 
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sisvance range OF $i 
Thermo Electric G.dee : 


— Now, on one handy chart 
(8 %" x 5%") Color Codes, Calibration Symbols, 

Thermo Elements of Thermocouple and Extension Wires for ISA, 

U.S. Military and Aeronautical Specifications — Plus — Resistance Tables. 


oad 
Que ron pani . 
coseon ryees ano accessoet 


sate sass 


Write Today for your copy. No obligation, of course. 


Thermo Electric @.3ac 


FATIR LAWN, NEW JERSEY 





Call CHICAGO-WILCOX 
for PROMPT SERVICE 


Since 1906, Chicago- Wilcox has served 
the refining industry with gaskets for 
every requirement. These A.P.I. ring 
gaskets are typical. Used on ring-type 
flanged joints in high pressure lines 
Made of soft iron, standard steel al 
loys or any of the non-ferrous metals 
to any desired cross section 


Send specifications for quotations 
and prompt-delivery schedule. 


CHICAGO-WILCOX MFG. CO. 


7703 Avaion Avenue, Chicago 19, Ii! 
Phone: SAginaw 1-1900 








See Poge 254 in Refinery Catalog 


Sludge BURNS CLEAN 


WITH 


NATIONAL AIROIL 
TYPE ‘S-A-D’’ BURNERS 


waste material is pumped directly to 
the burner and mixed with fuel oil in the 
burner body; insures ease and stability of 
ignition; eliminates stack solids; uses steam 
or compressed air for atomization; functions 
entirely on fuel oi! where supply of waste 
moterial is intermittent; and assures con 
tinuous operation without cleaning or clog 
ging. Bulletin 21 gives complete details 


NATIONAL AIROIL has a complete line of 


Oi! and Gas Burners and Furnace Equipment 
to meet your every requirement 


CHEM-PETROLEUM DIVISION 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1254 East Sedgley Ave., Phiiadelphia 34, Pa. 
Southwestern Division: 2512 So. Bivd., Houston 6, Tex 





Metal Goods Corporation Names 
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Crouse-Hinds Sets Completion 
Of Buliding panes — 
A building « 
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Griswold to Be Transferred to 
New Jersey in Cyanamid Changes 





For Temperature Control 


’ $35 Nicholson Trap 


7 


Again demonstrating their re- 
markable effectiveness as a low- 
cost temperature control, a large 
processor reports Nicholson ex- 
pansion steam traps, at about 
$35 each, are being installed on 
outdoor tanks and stills in place 
of tempera- 
ture con- 
trols. These 
were costing 
$110.00 to 
$200.00, with 
cost of trap 
added. 


CATALOG 
751 


Dryers 
Evaporators 
Heat Exchangers 
Heaters 





Replaces $200 Unit 


The Nicholson traps are read- 
ily adjusted to pass conden- 
sate at any temperature below 
212°F. No air binding. Lengths, 
9” to 40”. Easily installed, us- 
ually without supports. Pressure, 
0 to 250 Ibs. 


For All Equipment Using Steam or Hot Water 


Retorts 
Separators 
Steam Stills 
Storage Tanks 


Kettles 

Paper Machinery 
Pipe Coils 
Radiators 


207 Oregon St., Wilkes-Barre, Pa. 
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TRAPS - VALVES : FLOATS 
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MURRA 





Let MU RRAY’S special skin and exper 
ience\be your guide the next time you 


specify a steam turbine drive. 


y, See.your Murray Representative or 
write for information 


IRON WORKS CO. 





Burlington, lowa 
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SALES REPRESENTATIVES WANTED 
I ree well-knowr old established 
} ter? nufacturer of Heat Ex 











RATES: Regular Classified (undisplayed) set in this size iype; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge 
Display ads, set in suitabiy larger type with ruled border, $10 per column inch 

All classified ads payable in advance. Ten percent discount for two or more Insertions of same 
copy in consecutive issues. COPY DEADLINE: 26th of month preceding date of issue; Send 


copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston 
Texas 


+ * 7 o 7 * * * « * + * * * 7 
HELP WANTED FOR SALE 
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omplete GM Quads in running cond 
1000 hours since last overhaul. 60 in 


pable of writing instrumen 





Agee ~~ san heaee ligase mh ectors, $4000 per quad FOR Seattle, Evans 

KEFINERY PROCESS SUPERVISOR we ein A te : : & Equipment Co., Ine., Distributor 

(her Engineer with thirteer year . Besse I 4 re t ral Meter liesels. 12230 Westlake North 
petrore Wash 














TECHNICAL EDITOR 


One of this country’s oldest technical publications, specialized for the oil and 
chemical industries, is expanding its staff. Applicant must hold a B. S. degree in 
chemical engineering. Should have at least two years experience in petrochemical 
plants. Editing experience not necessary. THIS IS A MOST UNUSUAL OP.- 
PORTUNITY FROM THE STANDPOINT OF SALARY AND CHANCE 
FOR PROMOTION. New editor will be located in Houston, Texas. Mail com 


plete details in first letter to, 


BOX 155-R, PETROLEUM REFINER 


iH 








S PETROLEUM CHEMIST. Ph. 


experience Jf ferably witt 





roduct 


oe 5 oe A Client of Ours 


BMACWNIFYING 





wg [0 JOUR caG Offers Installation and Operation of 
canst: WATER COLUMN 8 oAGr. CO. ers Installation and Uperation 0 
Send for Catalog, LIVINGSTON, N. J. 


»sciats | GASOLINE ABSORPTION PLANT 
GAS GATHERING LINES 


Since 1915 COMPRESSOR STATIONS 
CONCRETE 


SAND AND CEMENT 
Placed by Air . 2 ° . 
Linings on interesting terms. For further information 
38 YEARS OF Encasing 
SERVICE TO Fire Proofing 


COVENTRY © o Ranttotins please contact: Dept. 0-2 


and New Construction 
INDUSTRY Renovating 
@ Redevelopment 


‘nd fr a sigan it MANAGEMENT COUNSELORS INC. 


See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO. 37 Wall Street 
ENGINEERS — CONTRACTORS 
130) WOODSWETHER RO. KANSAS CITY, MO 
CHICAGO — ST. LOUIS — MINNEAPOLIS 
DENVER HOUSTON NEW ORLEANS 
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Advertisers in the Ap 


They’re in 
The Refinery Catalog 


* The asterisk preceding name of 

advertiser indicates that detailed 

data on products and services of 

the firm will be found in The 
1953 Refinery Catalog. 
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Pipe Stanchion COSTS... Mabe i all deo IIIRE MESH 
w ook pretty much 
CUT TO THE BONE!” = 22= 


glance. But when a 
firm has been mak- 


PRE-CAST CONCRETE PIPE STANCHIONS—A NEW, PRACTICAL ‘ 
IDEA IN REFINERY CONSTRUCTION! ing wire mesh for 70 years man and boy, there’s bound to 


be a little more to it than meets the eye a littl more 
know-how in engineering and weaving, a little more quality 
in the product, a little more service and satisfaction for 
the user. 

JELLIFF WIRE MESH is woven in all ductile metals 

JELLIFF WIRE MESH is woven in all commercial weaves 
JELLIFF WIRE MESH is woven in widths up to 72 inches 
JELLIFF WIRE MESH is economical. Every foot runs true to 


the specifications. 


+ . * 


JELLIFF WIRE MESH is a quality product and has been for 
70 years. You can depend on it. 

Write today for full details about JELLIFF WIRE MESH, 
JELLIFF WIRE MESH PRODUCTS, and JELLIFF’S 
CONSULTATION SERVICE on wire-mesh engineering. 
Address Department 16. 


® NO MAINTENANCE... ever! 
® Low initial cost! © Insurance rates reduced! ae, 


© Adaptable to a variety of requirements! 
® Designed for future expansion! THE C. 0. JELLI FF MFG. CORP. 
One _ responsibility—engineered, manufactured and erected by the ioe, eR, —— 


experienced RACKLE organization. Write for descriptive literature. RESISTANCE wine STRAINERS +. FILTERS 


The George Rackle & Sons Company sideline CONNECTICUT 


Manufacturers of structural concrete products since 1870 
P. ©. Box 15008, Houston 20, Texas, Phone ORchard-1736 
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FRONTIER 


caustic soda 


(FLAKE, SOLID, LIQUID) 


muriatic acid 
chlorine 


i i a oil well and 
_ industrial salt 


Viking pumps are giving top performance wherever used in 

the petro-chemical industry. The above installation is serving a 

major pipeline company and consists of: a Viking Model L-124, 

Size 2” Standard fitted heavy duty rotary pump mounted on FAST TRUCK OR RAIL DELIVERIES ANYWHERE IN THE ROCKY 

welded steel skids and direct connected through 7 F Falk coupling MOUNTAIN, MID-CONTINENT AND SOUTHWEST AREAS 

to a 2 cylinder Air Cooled Power Unit. 

Write for new literature or engineering counsel. 
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the Petroleum Industry 
Prefers HARTZELE 


Nearly every Hartzell cooling tower fan 
installed since the introduction of the Hartzite 
plastic blade in 1941 is still in service. 

This proven dependability explains why the 
plant which has had experience with one Hartzell 
fan will almost invariably insist on more 
Hartzells as other fans need replacement. 

Fabric-base Hartzite plastic was developed 
especially to meet the rugged requirements 
of the petroleum industry. It is unusually resistant 
to corrosion and abrasion. Durability and resistance 
to corrosion are constant throughout the blade. 

Hartzite absorbs vibration. Its strength is many 
times that necessary to withstand normal stresses. 

Hartzell cooling tower fans with Hartzite blades 
are available in sizes from 10’ to 22’, Smaller sizes are 
made of aluminum alloy. The welded steel hubs have an 
extremely high safety factor. Blade adjustment, to change air 
delivery, is easily made. All hubs are dynamically balanced 
and all blades are balanced against a master blade. 

You no longer have to rely on claims, Performance 
has proven that Hartzell makes the cooling tower fan. 
Recognition of Hartzell’s superior resistance to corrosion 
and mechanical damage is found in the increasing 
frequency with which cooling tower operators 
specify simply “Hartzell fan.” 

Send for Bulletin 1503. 


HARTZEUL 


U, v. of Castle Hills Corp 


PIQUA, OHIO 


PROPELLER-TYPE FANS BLOWERS 
ROOF VENTILATORS @© UNIT HEATERS 


Name 
Company 
Street & Number 
City & State 
if student, check here for special information [) 

















Cooling Tower: Fans 


Dept. R 


ENGINEERING OFFICES IN PRINCIPAL CITIES 











STEEL PLATE 
FABRICATORS 
AND “ERECTORS 
SINCE 1913 





= | _ a 


— es) 
YONAVG DUBUQUE 


So (Tn. 


_ 


A 
Plate 814 
= | ry Double Standard Swing Joint 
—— \ _ 
* 


PRODUCTS OF EXCELLENCE FOR AN 


Through the years since the infancy of the oil 
industry, the A. Y. McDonald Mfg. Co. has 
worked closely with the men in the field. We 
have learned their needs as those needs de- 
veloped. We have planned and produced to 
meet their requirements with experience and 
know-how as our guides. 


As an example: We are known throughout the 
oil industry as “The Home of the Swing Joint.” 
However, the superior product which we pro- 
duce today is the result of many years of de- 


HOME OF THE SWING JOINT. 


EXACTING INDUSTRY 


velopment and diligence on the part of our 
engineers to provide you with the finest prod- 
uct possible. 

Illustrated is a portion of our complete line 
of Swing Joints... one to serve every purpose. 
Featured above is Plate 814, the Double Stand- 
ard Swing Joint. It features an iron body, 
bolted gland, and bronze ferrule. Sizes 34 to 
10 inches. Write for free information on our 
complete line. 


A. Y. MSDONALD MFG. CO., Dubuque, Iowa 


OIL EQUIPMENT ® BRASS GOODS ®@® PUMPS 





